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[ASM] 

2^7ltt ^^>7) o^ofl L CD ^^fr *r Si^ ^ -M 

«17> 7flAls)c^ ojcf. w)*]^ «^ «fl^= % H o v ^-°S LCD ^ 

^ ^A>^ * S7l^r -$NH>H u}^-zi f:\5L, ^ofl «-aV 

€ ill ^lBt iH^ ^ LCD °1<H*1 

^a-ofl JjL^ ^#^r LCD 5171 ^JlS^ ^T&SM 

°1*H1 -^-3}-*vq. 7^5}-^ on^^^^^ofl ^-^M ^ ^ 

5. 32 



108-3 



1020020078499 #^ °^\- 2003/9/6 

^ {EQUIPMENT FOR ATTACHING POLARIZER} 

TFT ^ ^ (TFT unit cell forming area)# *V 7fl^£olcf. 

£ 3^ <H^aHH <^ TFT ^ <8«H ^€ TFT # 

£ 8^r ^- ^^S] 6B^ ofl 1>0 ]| 0}*V ti] ^ ^ 6JI ^ tifl f£ 

S. 9^ 1 ol^r«]# ^3*Hr H-^^r £A]*V ^£o]cf. 
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5L ll£ £ 10^ *H 1 °l£r^ 5.1- , *H 2 tf^ 2.1: £ ^a} 

£ 12fe £ 10^ 6B^ y)]^ ^1 ^ DLC ^ ^ ^1 £. 

2 17^ ^"^^ <w|^# ^ aflH= *[aH1 2>^ *Q 3 -*U1*H o^H 
5. 18^ -g- ^r^^ <«1^# ofl^§ Hfl^ <£X\<q 2><^1 y]^# 
£ 19^ -g- *H 2 ^aHH <2]*V ^fl -fr*] %x]£i\ 7fl^5.ol4. 
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£ 20£- all 3 ^HH *}2l #*l-& i^ltb 7fl^^ol 

S. 22^ ^ofl 2]*V y o V ^# £Alf}- ^s-olcf. 

5= 23^ £ ^2} U #*12] ^1 1 ^aHU- 7fl^£olcf. 

£ 24^ ^21 <«1^# Hfl^ 3>°)) SjsH til^a. « 0 >^o_ 

3. tifl^ *>*r £Al^ ^£0lcf. 

£ 25^ £ <«1^# on^ yfl^ ^ofl 3><^1 S]SH u l^# "<H4°- 

£ 26^ 1^2] <wl^# 3} 3 afltg: ^aH 3><*fl ^1 *H 2-71^1 

£ 29tt -g- ^21 °J\^ <y-3g cg<*| ^Af ^ti]2] <^aH« £Al*V 7 ^S. 

•It*. 

S. 30-& ^21 wl^^ LCD ^ « 0 v«H o^^H lcd 3 

«<HJ# £^1*V ^isolrl-. 
£ 31^r LCD ^21^^- ^A>^ ^12] 7fl^£olcl-. 
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£ 33^- £ ^ ^ a>-§-£]^ 1 ^#-§r 

JE 34tt ^<H1 Sltb -£«H1 *V-§-3£r *H 2 ^-fc 

£ 35fe -g- ^°\] ^ ^ X] 1 5*1^ 7fl 

£ 36^ £ *^ofl sltb XI 1 l-efl^l^ S-l-^l 51 

*M XI 1 £W 5J^r E^l^ 7fl^Hol4. 

5E. 37£- ^<H1 5l*b ^ ^W]S1 *fl 1 S-l-^l 

^ X| 2 ^#<X *>#^ 3# 7fl^£olt^.. 

£ 38-£- t^ofl S1*V ^ 1 II a]H iE^ £tt 
HAl*V 7fl^Hol4. 

5. 39tt £ ^Itb ^ XI 1 ^ 
7BM£o]cl-. 
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<40> £ Jfzv ^tajofl ^1, ^Hr7fl3 LCD iM-i* 

if-^Rr S^7l^r ^-ElHH €W^r -^^1-71 ^tb ^ -£*H 

<4i> ^aV^o^S., «Sj3JaX|#*| (Liquid Crystal Display device)^ fHr^ 

<42> ^^S^l^l* Xl2:*>7l *1] 1 S.7] ^-(mother glassH TFT & 

^^t (TFT unit cell) ^ €^^B^ leHH^K color filter unit cell)-§: 
^o]v}. o] 4 l nl^-^ s.^ 6,391, 137 J: '3L^1^1^ ^lS « 0 V ^ ,0 H 

<43> cfl^ S A]^l# *\}tt}7) ^tr *fl 2 TFT ^€ ^ €^El 

°H ^(liquid crystal )-g- tiflDKal ignment) a|*8 ^ (rubbing process)^: 

<44> 2 ^^8: c]tf^ s.^ 5,879,479 Jl^l 7flAj^ -tifl^ , ^^SA]^- 

Tfl 5*4. (rubbing roller H ^(pileH 
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3] 3 *8 €(rubbing cloth)* »fl ^(alignment filmH H^M^ s^^o. ^.*| 
BflU^sl ^-i- H.e|^H(pre-tilt) *\?}7] ^fr wfl^ (alignment 

groove)* ^th=r. 

<45> ^X^l^l* ^}2i^}7} *|| 3 D l^§^ 

6,391, 1372. ^3. Hj-^.ofl 7 flAlH)o] 014. 0.3. *fl 3 

TFT ^ ^^ol <gej.o] sj^s. *j| 1 2.7]^. 2 2.71^* 

<46> ojttfl, ^1 all 1 2.71 2 27l^r^r '2:^71 ^(assembled 

substrate)'^ , <H^lr^ € TFT ^4)4 g £3^3 <H<£3 

AS. 'LCD ^^(LCD unit cell)'^ 

<47> ^1 4 3^ ol-g-s} Pl^-f^ 6,391, 137 Jl 'a^l^l^ ^1 

2i 7]\A}S\o] olcf. *]j 4 ^ ^ 2:^7l^O.^Bl LCD ^ H* ^^*> 

<^ -g-5^Kr 7fl 1 fS|- i^tr^r. S^7l^o.S^-Ei LCD # 

^'€^r LCD ^(Liquid Crystal Display panelHe}- 1-^4. 

<48> 4 5 ^7}$;SLS-^B] jfl^Sl-^ LCD H ^ ^IJll- <?] 

7>§H LCD 4^ <£«- # 3^}^ i^-trcf. 

<49> ^ 6 LCD ^fl^S] TFT ^€ ^ ^Ifi^ *r°Hl ^ 

^€ H ^(cell gapHl ^*Rr *3 ^ H S^Hfr € ^ 
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<so> *fl 7 ^-^-8: LCD sfl^l 39 ^(polarizing plate)^- 

^ ^ LCD sfl^^l ^P-S- ^(driving module)^- ^*l*Hr 2-1" 3.^ 
A. ^ SL^o] LCD LCD sfl^ <H^1-B](LCD panel assembly)^ 

<5i> ^Hfl *}3aAl#*l *\]2i *fl 1 *3 ^ ^ 7 

<52> ZL&K, ^2fl ^^SAl^l 7^1 4^-1- #aL & 

4. 

<53> cfl^^ol £7l^r S^7l^S. 4} 3^ ^J-fr ^«3j* r fe ^1 

1 ^ tfl^l 3 -S^cHH^ ^ ^JE «1 S^7l^S.JfBi LCD 

^ a LCD ^11 s. o]^l-s1^ ^*8*Rr 4 ^ *fl 7 ^ 

3 ^ ^ ^£.7} *)1 4 ^ ifl*l 7 ^°fl*l<S] ^ #£ 

<54> ofl^. s-ig, TFT 2flS ^ , zlsl^Bi ^ , 2:^71^ 

^ 2^ ^ ^£iL4 uBj-acf. 

<55> olofl rcj-e} *fl 3 ^^-i- 7l^ ^| 4 *I<8* r 7l 
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<57> f^efl ^^^Al^ll- *HS*Kr «<HHH Hk V ^Rr ^^M°J &*H^-8r 4-5- 

<59> ZL^uf, ^2fl ei«J tifl^ol ^cHH 4^ nl>Hl Sj-E^ # 

<60> Sl^h e^l ^ ^ Hj^l 2l-El#^- ^71^71 ^ ^§,g- 

^ilS. ^7l*>7l ^Ti^l ^ M)^ ^ ^ 

1- ^S*>7l #2: ^*<H i^Cf. Xfl^ ^o] ^7>^ <33]^ 

<6i> S*V, ^Hfl &|taj ^7l^^.S =£S.f-<?l ei y J^^r MSfl SE^r #&]^«fl 
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s ^ jp. a] EfliB f-^lM- 7>^>Cf. tifl^o^ tg^ ^Efl7> Ir^tb 

<63> ^ 2:^71^ ^Ml S^7l^r* ^ 

ofl^r ^*}7l S^7l^o.S.^-E^l LCD ^« £r*M*H LCD sflli 

# afl^Rr ^HH ^£4. °1 LCD sfl^l A]jr og # ^ cf^ 

^71 ^ofl ^#^4. ^IS. ^7>1-^ tfl7l^Sl AV^oll o]^ A^s) 

JL, <^#^ S^l^b ^"(oxidation filmW 

M^l^ ^Is. ^7)^ s.^ ^ H7 |i *) 75^1 ^ cl^eflol ^^ofl 

<64> 4 Hl^fl £f ofl^^ LCD n^}^ 

£ z}-z|o) LCD 3fl^n>c|- ^-^H nfl^- ^ Al^o] ^ 

<65> o]9\- ^ ^1^* ^^>7) ^*flA^ ^ 71^ LCD #^^1 

JjLaJ-ig * *r ^34, £^7ltf ^^>7l ol^oH^ LCD 

^ ^71 nA-g-ofl ^ ^ Ir^ol ^v^*v LCD ^€^1 
^oj ^^ol ^-tilS]^ £ cf^ ^1^ 
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<66> £ M^o, olS!} . ^ ^ °^]^^ ^.oj.^. £ 

■g-*H ^Xl^*!, LCD ^fl-fiol S^7l^ XI 1 ^ofl ^-SJ-^^ *j| ! ^ 

*fi 1 €#°.3.JfB] ^m^Rr *ll 1 *r-g-^ 2-1:, «lHi -g-^Hl 

^fls)^, XI 1 gJl 5£fe XI 1 JiJMB-I- iH^ ^ XI 1 S-S a] 

B r^B^ 21: ^ wfl^l^ tifl^ls)^, XI 1 11^1B7} iS^ ^ XI 1 ^ 

XI 1 ^1 JMM^lfe XI 1 JS^fl: -T-2V £ff s^Hr ^*{- ^ 

<68> o)is} t ^Jf^ ^5}o| -S- ^tgo] H^Z)^ ^Al^l- #Xfl*l 

<69> £ l£r €■ ^^HH ^tt XI ^ 2AltV £ 

<70> £ ^^Tg ( 6»^ SA l^m Xl2:^7l $\?%*\, XI 1 3.7] & 

(first mother substrateHlfe TFT ^r^'tCThin Film Transistor unit cell)°l 
^^5]JL, XI 2 27l ^(second mother substrate)^] ^ €^€3 ^€(color 
filter unit cell)°l t«8^i=t(#31 100). 
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<7i> ojnfl, i 2.71^1 TFT ^ ^ 2 27W1 #$^-8: 

< 72 > 2 2^r ^^1 <^aHH l 2.71^: * *ll 1 27l#ofl 

TFT ^4 ^ ^ (TFT unit cell forming area)^: 2^1 7fl^2c>14. 

<73> 2 2* #2:^, 2^^-Jl 10^ 7)1 1 271^0]^ ; 2^JL 20£r TFT #3] 

<74> 1 27l^r(10)^r, <« 1600mm >4400mm2l 3711- «V^^*> 

7fl, ^1 1 2.71^(10)^8: M*r^*l ^<I^ 0 1 -n-sl 7l^(glass substrate) 

<75> TFT ^ ^^(20)^r 2 2*11 ^25. S^l^M ^rf. TFT ^€ 

^ <3<3(20)£r ^ 1 271^(10)^1 ^^2 1 7fl7l- ^^cf. £ ^<Mfe 
^-^^>7ll ^1 1 27l^(10)°11 6 711^1 TFT ^(20H 3^4. A 

TFT #31^ ^(30)4 tfl^Mlfe TFT ^4 (TFT unit cell;30H 

< 76 > £3^a ^Ale|e| S} ^ TFT #31 ^ *8 «H TFT # 

ol-jfLi, ^ ^ «vn| 2AltV 7fl^2o]4. 2 4^ 2 3 

Si Hj-nf H 31*1^3 ^ ^^-Sl = 3.411 2*1 1!" ^201 Cf. 

<77> 2 3 SE^ 2 41- , TFT ^^(30)^ ^ H^^l^^l (Thin Film 

Transistor, TFT; 40), 7fl°lm 4"?l(gate line; 50), dH^ sl-<?l(data line! 60) 

^ s\-± ^^-(pixel electrode;70)-8: StrW-. 
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<78> o_n^ S Al#*]oi 5fl^V£7> 1024 X768 ^ ^ H€*l^(40)^r TFT 

icHfl^l 3^ ^^(20)^ ifl^-ofl 1024 >768 >§7fl7> nflH^i ^€4. 

< 79 > £ 41- ^ H^l^&IUO)^ 7iMH ^(gate 

elect rode; 42), TflolB ^^(gate insulation film;43), ^^"(source 
elect rode; 44) ^ :E.efl<?l ^^-(drain electrode;46) ^ channel 
layer ;48)^-5. 

<so> t}-X| £ 3-8- t^, 711 °1B er<y(50)£r TflojH ^^(42)^ ^*Rr *r 

*<HH H^^h TflolH 21-^(50)^: ^ns. tifl^l€ ^ H^S 

*1^eU40)1- # *r <?H ^rtr ^ H^*1^S| tIHb ^(42)*<H1 S.^ <£ 

<8i> cfl o] Ei ej-o] (60)^8: ^ H^^l^Bi (40)^1 i-2L^i ^(44) ^ ^efl^ 

^(46)^: ^*Kr 4^°lH ^€4. *>M"^ 5K1(60)£: fflB^ ^ 

EflS Hfl^m ^ H^^li^(40)l- ^ tr 1^1 ^rtr ^ H^fl^l^El^ 
^^(44)#^1 S-^- <£^&^. 

<82> ^4 ^^-(70)^ ff4t ^ ^71 ^££7} ^^q-^^ 

4*1 r}. of a]- 31*]- 7fl ^4 ^(70)-^ ^ ^s^K Indium Tin Oxide, I TO) # 
^ HL^r Indium Zinc Oxide) #^5. ^it 3^(70) 

-g. 5>u|-Sl wi-^ H 31*1 ^(40)^ ^^sjJI, = efl<e] #^-(46)011 

A. 

108-15 



1020020078499 #3 2003/9/6 

<83> ;£ 5^ ^^Al^ofl ^tb *ll 2 27l# ^ 2 271^1 

<84> ^1 2 27l ^(second mother substrate; 80)£r 1600mm >1400mm^ 3.7}^ ^ 

4. ti>^-3]s>7fl, *ll 2 3.71^(80)^: ^S}^ ^^l #sfl°lH ^ v 

^ 7l^-o)4. 

<85> ^e^e^ ^(90)^ £ 5°fl 2*1 £M 5Jc}. 

^€ <8<3(90)€r 2 2.71^(80)^1 3°l2 1 7fl7> ^€4. 

Ta-fl-g ^ <3<3(90)£- ^ 2 271^(80)^1 6 7fl7> ^^^4. 
<86> ^Ei^Bl ^^(100)^8: ^ €^€3 ^ ^^(90)o>cf i?}^ ^ 

<87> 2 6£r t^^l o^A^H o}*V ^E^Ei ^ ^ ^Eojcf. 

<88> 2 6# ^-2:^, ^sl^Bl ^^(100)^: ^ 5gEi (color filter;110) ^ 

^■f- ^(common electrode; 120)^.3. ^^^cf. 

<89> ^Si^EKllO)^ % # 511^ 3)-^ #n>.§- f) ^ efl £L ^E} 

(112), % ^ ZL^l Sp8-£l -f-^1^1^ ^ ^(114) ^ # ^ # 

if- ^-nV^- ^-^71^ -g--f- 5£Ei ^(116)3- ^€^T. 2112 2|E| ^E-l 

(112), zlQ ^] ^Ei(114) ^ ^ ^E^EK116)^ 2 3^1 2*1 £ TFT 
(30)21 ^(70)3f <^cfl^ rfl-§-^ ^*H1 *§s§&t±. 

<90> ^ ^^-(120)^ ^Hf-^ 0 ] ^jl ^71 #227} ^|o1v+ #^5. 

til-^^Tll ^ #^-(120)£r ^ A A ^s^K Indium Tin Oxide, I TO) SE 
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tt 91^ ^^-^-( Indium Zinc Oxide) ^1^4. ^-f- ^(120)£- ^ 

^€^(110)^1 ^ofl ^^M, #34 <^(90)3 #*1H 

< 9 i> £ %l^}#, *\) 1 S.7l^( 10 H TFT #3-1(30), ^1 2 2.71 #(80 H 

#34(100)°1 TFT #34(30) ^ €^€^1 #34(100) 

3 S#ofl «1^# « 0 v ^-°5. Hfl^ ^ ^^(#31 200). 

<92> TFT #34(30) ^ ^e^E-1 #34(100)3 S#^l ^^-S. 

afl^ ^ ^2fl #5l°H-E. ^(polyimide film) ^ e^J 

wfl^ ^ ^ ^5*># ^^l^#-a- 3t3l*l *fl^^}7l 3 , &°ltK 
<93> TFT #34(30)^- *fl 1 2.7)^(10) ^ ^3^*1 #34(100)^- 

*)1 2 27l#(80)£r ^^-S. ^13^1 7|~§- #^ cfl^XAuto Guided 

Vehicle, AGV) Hi^r ^ ^*H1 3*H «HW7l 3tt ^ ^^-S. o] 

<94> olnfl, ^ i 2.71^(10) ^ *ll 2 £71^(80)* ^ #^}tt °l-FRr *ll 1 

S-7l^r(10) ^ *11 2 S.7l^r(80)3 37l7> ^ ^7>sH *fl 1 27l#(10) ^ *fl 
2 271^ a^Hf- -B^H t\-°Ji& ^5^>7l ^€-014. 

<95> ofl» 7>^- #^ Cfl^ 5E£r ^ #^ CH^7> Cfl^ *(| 1 2.7^(10) 

^^12 2.71^(80)* ^ #^% v ^-f , ^1 1 S.7l^r(10) ^ *ll 2 271^(80)^: 
f^ofl 3«fl ^o] ^^Ji, ^ofl cqsfl TFT #34(30) ^3^3 #34 
(100 HI sfl^^l #^", 3H£3Tr £r*fl^ #fetK 
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<96> o]2\. ^ g-afl^ ^ a>^<Hl 2]*}^ «fl€€^. *fl 1 S.7l^r(10) 

^42 5.71^(80)^: ^ , *ll 1 S.7l#(10) ^ ^ 2 

< 97 > 1 S.7l^r(10) ^ ^1 2 5L7l^(80)* ^ , 

w]-^ ^£.3. ^>s]^ ^-71 sq- 1 5.71^(10) ^ *)1 2 5.71 #(80)^ 
^ ^31- ^r, «V£ tp> ^ tfl*H *ll 

1 2.71^(10) ^ ^ 2 2.71^(80)* *M *H^1 ^ iL«g$)<*fl o^*V 2.^^: 

<98> iE*h <5«^S^^11- *H^*Rr cfl^-^ ^tilfe 71^ ^3] tij-^^S. ^ 

^ J1^*V ^ 7l^ ^ «o v ^S. ^l^*>7l nfl^-ofl *)1 i 

2-71 #(10) ^ ^1 2 27]^(80)# ^ ^-f ^ # 

^1€ <r Sl^. 

<99> o^}, ^ TFT ^^1(30) ^ ^&1^B] ^il(100Hl ^ 

<100> <Hl^# Wfl^ 1> 

<ioi> «1^# wj-Ai s_ 2^1 TFT #^1(30) SEfe 2 5^1 2^1 € 

Ei WflW7l ^sflA^ yflt^V ^ Hfl^^ ^A\S\ 

$r w](atom beam)-!: IIS. 

<102> J£ 7^. t]]^ ^ afl^ H ^ ^ 1 £7|t SE^r 
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<ios> £ 7# #2:^3, HflU=i3Kl30)£- TFT ^4 ^ £2^3 

cj-o]o>s.c e|-ol5L 7>£- ^ (Diamond-Like-Carbon film, DLCH^. °l*r 
, cfolo>S.c Ej-ola 7>^- t^-fr 'DLC MVnl-.ol^ $-5}7)£. *H , S.^5L 130* 

<i04> Bfl^^o.^ DLC ^^-(130)* ^V-g-*}^ o] o.^ DLC *Wl30)ol Q± Qx}?} 
^(double bond) #7l nfi-g-olt}-. ^fl* DLC ^(130)£ <2 
i ^7R> #JL ^ 

<105> olnfl, o] ^ ^ ^^<^fl ^*fl ^ ^(single bond) 

(polarity)* ^ ^ ^(radical ) #Bfl» 3Hr4. 
<ioe> o]<4 ^-o] ej-d^ ^i-Bfli- i^Kr DLC *q-*Kl30)ofl ^JH^H 

^ <^-g- 6 -«^^r El-cl^: ^•Bfl^l DLC *W 130)41 SJ«H €H 

°iE}^l (self-align) €4. 
<107> oj>% ^ (crystal)^ °-^K liquid)^ 2.^- #JlH , # 

*<HM1 tfl£H p>^1 u|-^«>4 ^-oi wfl^Vb °1 ^(direction 

factor)!- #71 nfl^-old. 
<ios> M. ^tgoflA^ wj-g- ol-g-^H DLC ^(130)3 a^oft Erd^* ^ 

<i09> o]nfl t 7H 1 " €-*H7> ^^^1 iEl^H zKpre-tilt angleHd. 

^^^1 HE|^H A£r ^j^aAl^lsl Alo>zl-( viewing angle *1 
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AS , S^o] ^.o]^ c^#3H ^o) 

<no> <g7} Hjo S DLC ^(130)^1 ^§ ^Efll- ofl, DLC ^ 

AS. ^€4. 

<m> ^7} «i ^ DLC W(130)ol o)=^ ^^5.^ c^^eflo] 

<112> £ 8^- ^ <w]^^ on^g tafl^ ^a]^1 i>ofl O]^- m]^^ oj>^ afl^ 

<iia> £ 8# %^*>^, H o v ^AS DLC ^-g- tifl^>7l ^ 

*fl*1 ^i, *ll 1 ^l^r^Cfirst ion bearn)^: ^^Rr &7\]7\ ^^rf(^7|l 
205). 

<H4> H 9fe afl 1 lir^Rr 4^ ^ 510)1}. 

<115> £ m ^^M, 1 °1-Sr^# t^h^r ^(^1 205)-gr ^A] 7} 

^(source gas)-!- ^iHr 43(^31 206), 7}if Sfle} (dissociat ion) 

^ °l-&(ion)-g- ^^Rr 4^(^31 207) ^ 0I-&-8: 7>^*>^ 4^(^:31 208) A 

<H6> 7>^1- ^«Hr ^ (#31 206 HH^ o>s^. 7 >>i(Ar gas)l- ^^" 1 ?> 
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<H7> ii 7>i» «flE| «H 3Jf^(^^l 207)-^ a.7fl ^.o> §2} 

^*r» °l-8-*Kr ^ ^ 2500K o]^^l o]-g-5>^ 2 7V*1 ti 0 >^o] 

<118> ^oflA^ «>^-3j^>7fl 7fif 2500K .H^H cfla) ^ 

<119> 4li 7}if Sfle) *fo^ o^-g. i|H!*Kr 207) ^oj]^ 7} 

^s.^] £ °l£r^ «oH^5. 7>^V^ 208)^1 ^^€4. 

7Mr*rfe ^(^ytfl 208)^ ^ 71 Si o^s} 3i ofl ol^-4 

<120> ofl^- l-o] , ii sfle) £ ol^-o] (+) ^-fr ^ o>e^ o}£- 

H o]^ 7>^>7l DLC ^ ^ 

(-) ^ ^€4. 

<121> o]6\] 4^ 0>5^ ^f-^ *gz)6\] (-) a f CM ^«fl f 

DLC ^-^-i- H o v ^S. atb, °l£r£- (-) 7>7>^| 

^71^ o>5^- o]^ ul^ltVrf. 

<122> olnfl, *fl 1 ol^jz)- DLC ^> *(| 1 ol^SrlH 7fl^ 

(aperture)* -f-^>£^- aflo^tr. 1 7fl¥« l-^^S 

*| DLC 7f|^ g"£r#5. £^4. 
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<123> ZLeiM-, ojsq- Q6\ 7 fl^-« *fl 1 oj^-ai-g- dlc "o V ^ 

^ 3-?-, *fl 1 DLC o]=l^ ^a}z|5L1- ^^^>7fl *)H*r7| oj^ 

<124> o}<2}. oj-fj-^., £ 8-1- , £ ^^Htt V\&-*\7>\7\\ A\ I 

^ A 1 °l^^r ^1 2 ^*Rr 43 °1 ^r^€cf(^l 

210). 

<125> 4 2 ol^-tij o. ^ x ol^-tijo^ ^.g. ;*jo) w o V^ ^ l-^^o] WJ-^O.^ 

*H 2 °l£r^ 1 ^J-ofl ^^o] DLC ^Hl ^}Z}-t§ 

<126> 2 o] ^ x ol^-uiol DLC D=*H 

£}^r 5L^ *]A>Z}-t§ ^BflS <£^tf. *fl 2 ol^Hl-i- ^^.y) i?^^ Tfl 1 ol 

<127> Olofl, 2 ©1^4 DLC O}^ Zj-^ nfl-o f^S}-^. o] ^ oj,^ 

^ He]lH4°l 2 °|£r^2]- DLC ^JE^l 2]*}<*i nfl^ 

<i28> 2 oj^wi ^ DLC °1-¥-tt ^£^r 0°~ 90°oiq-. ofl^. , ^3 

°) MW^J ^^(Twist Nematic liquid crystal, TN)^ ^^r, *ll 2 ©l£r 

^ ^ DLC ^j-E.^ 0°- 45° ©14. ^3 «fl^ S.^ °A 
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, 2 °]£r^ ^ DLC ^■^■ol ©l-f^fe ^-5.^ 45° ~ 90° , »>^-*|*l->fl 
80° - 90°olcf. 

<129> o]o]^, £ 81- ^1 2 ©l^r^^r DLC £^ ^ 

^^=1^(^711 215). ojnfl, Qt.\ rto) ^ « 0 H^ 2 ol^o] 

<130> o)§t ^^}7] XI 2 ol£rU^ ^ ^S^Itt 2 °l£r^ofl 3L^€ 

2 °]^£r &7}*\SL3, nfl-f ^-Eflol7] nfl^-ofl ^£ ^ Tfl 

<131> olnfl, ^ *fl 2 ©1^4 p>^V7>^1S. DLC ^W^H *§Efl3. ^ 

* DLC ^fl^Rr ^^(^) 220). 

<132> i£*> WJ^. afl^ofl 31].^^. ^ iaj.fi. JT^Al^l ^-BfloflA] DLC 

yVnKfi ol^§>^ «v«] DLC i^-g- al^^^l oj^Hr 

<133> £ ^^H^ 2 « 0 V^ol J2.Jp. A>-g-^ ^ ^1^3:, W>^-3]5:>7fl DLC <^ 

<134> £ 10^ t^S} <W]^# oj}^ Hflt£ 1>6)1 ^ Bfl ^ 

£A]*V 7fl^£ol^. H ll£- 5. 10^1 1 ol^-iaj igj-xg s_^. t 2 o]^- 
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fj fit ^ «J 7fl^fio]cf. £ 12^ £ 10^1 Hl^ 

# «fl«g= 5? DLC W ^ ^1 7fl^fiolcf. 

<135> £ 10^: %^5>Tg, Hl^# nfl^ ^1(140)^ *fl 1 3-^ 

(150), ^ 2 ^ s^(i60), w d ^ S.l;(170), 5^(180)* 

<136> £ n^- > *j| i oj^-Wj ^ 2.^(150)^ *\) 1 <>l£r^ ^Hr"^ 

(152), ^ 7}^ ^ ^(154), ±^ 7}+ ^(156) ^ 7>^ -fj-^ 

(158)^- i^-W. 

<137> ^ 1 Oj^-a] ^^( 152 )^- *j) 1 O^yj-i- ^^^7l ^JjLofl cfl^H 3 

e|£ ^£h§: *H^W. *)1 1 ^^(152)^: <^(ion 

generation area), °l£r 7>^ <^(ion acceleration area) -^-5- M-^ 0 ^^. 
<138> X| i ol^-tii ^1-^(152)^ o]^- ^ cg^cfl^ ^ 7}+ ^-g- -B-^(154) 

°1 ^^€4. ^ 7}+ ^ -fr^(154)^ ii7}i ^ aB^(155)# ^1 
1 *r-f ^(152)^ ^<>fl 7}^(Ar gas)* ^tb^. 7}^ 

^7}^o] 7 >#^ ^i^HH DLC £^o] ^ ^ ^Sl- ^Eie} 

<139> ±^ 7 >i Sfle] -fr^U56)-gr ^rs§ ^^AS ^-g-^ 7>^# sfl 

el tr4. ^ 7>>i sfle) ^(156)^ *fl^- 4<£tr ^* 7\^ ^ 3\t\. 
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<wo> 7>i sfle} 4r^(156)-& "V^ja.fe- ?fl^ = ^(cathode 

electrode), anode electrode) ^ ?fl4i = ^ ^ °fl^^ €^r°fl ^ 

€-& W*Rr ^ (power supply)^ ^€ *r &i=r. 

<141> o_s. t £Q ^ ?fl4i-EL ^ ofli^EL ^ofl o>s^ 7 >i 

<142> E£ Cf^- ofl-i- l-ig, 7>>i tfle) ^(156)£- *U># ^i^l 

€^^(1563), ^^H(156a)l- 7>1^^ ^ ^l(156b)S. ^ 

^€ &tf. ^€ ^^H(156a)^ 2500K <>K v -2-5. 7><1s]^a^| cf^=^ 

« ^tr^f. €Sr^H(156a)S-^ #*Kr t^*} 

<143> ol-g. -R-^(158)£r *ll 1 °l£r«J ^-^1(152)^ o],g- 7]- 4- cg^cHl -g^l 

^4. °l-£r 7>^ ^(158)^r ii 7>^ *fl ^ -R-bi(156HH ^ >£^tr 
°l£-§: 7>^AlfJcf. o]^- 7 >^ -fr^(158)^ ol^r-l- DLC S^^f ^#^>^ 

^ DLC S^^l ^lf* ^ ^fliE&M ^-£5. 7>^Al^lrf. 

<144> o]^- 7 >^ -f^(158)^ ^14^ (mesh) o]-£- 7}^ #^(158a) ^ 

ol^-jz}- laVtfl ^-g- ^Hr #31* *#*rfe ^](158b)S. ^£4. ^ 

# 7}^ sfle] ^(156)^1 £]*H 1 ^4-^(152)^ 

(+) ^3^, 4r^(158)£] 917} . 

(158d)tt 7>^ *I^-(158aHl (-) £tt #31* <?]7}^cf. oj^o. ^ 

^ ^ofl oJ^H ol^ #^r(158a)* *§=*M 
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<145> ojnfl, o)-^ 7 >^ ^(158a)°ll 9\7}S\^ $.0.2) MPM 4^ o^o} ^£ 

7} 

<146> Ojnfl, O]^- 7 }4- ^^"(158a)<Hl H^- €■ ^17>51^ ol^-o. DLC yj-nj-^ 

#J1 ^(implant) £M DLC ^4 S.^ ^M?14. °1£- 7> 

4- (158a Hi M-t" ^ #-£<>l °J7|-^^ DLC o)^ ^ 

^ uJ-eM, o]^. 7 ]-# ^(158aHl ^VSl^r 

DLC s^^l ^3*1 #0.^ DLC X^sJ ^ f2t ^fl — 

^7lofl #Qo] o] 7 >5]£^- ^4. 

<147> olS»}. ^ 4^^ -f^H 31 1 ^ 3-^;(150)°\}*\ *H 1 °1 

£r^£r ^71 ^<?1 ^ofl £]<5H 7>^ #3HH 31 2 ^5 £f 

(160)3. <y7}4gtf. 

<148> *\) 2 ^ SL^(160)-^ 31 2 ^l^ *R-^(162), 31 2 o^wl hv^ 

-§-31(164) ^ *fl 1 ?Hr ^1(166) ^ ^^1(168)3. ^M3€4. 

<149> ^1 2 *R-^(162)£: «1 £^1^ ^S) 13 !, ^ 1 *K-^ 

(152)4 A o V ^S ^€^4. *ll 2 ol^-w] s>-f ^1(162 ) oil ^ 31 2 °l£r^ ^ 

^ -§-31(164)7} *|*mi}. *fl 2 *1^ H J ^ -g-*H(164)^ 31 1 oj^wiol 
^ 31 1 °1^ -f}-oi^(i64a) ^^12 ol^-«iol 31 2 °1^«] 

(164b)l- Xthth*. 

<iso> 31 i o]-^aj -fj-<y^-(i64a)^r *)1 1 ol^ol <y A>5 ] 7H1 £ 

l^lr ^ofl^l 8^4. ^1 1 -8-^^(1643)^^ 
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XI 1 °l£rU 7}4? #*1(166)7> X] 1 A^r ^l(166)^fe X] 1 

ol^aj- #tfl 5fe £3M #*](168)3.-»M oj 7 ^cf. XI i 

-fr<^(164aH >g*m X] 1 ol^-iai 7].^ #*l(i66)fe Xl 1 ^l^U-i- 

<151> HV^, XI 2 wj-#^(164b)^ #ul ^lfe £ ^A>Z}^ 

uJ-bH, xl i o]^o. ^ x oj^ai -B-<g^(164a)« ^-fi-^H, X} 2 °1 
£^ w o V *^(164b)<Hl S^^Cf. XI 1 <X^£- XI 2 ol^f} ^#^(164^ 2] 
ofl ^V 2 ^ ^^flS. *£<#o} ^^5]J1, X] 2 <X£r«J ^^(^bHHTr 

XI 2 <X^<>1 

<152> ^ t Qx} hi ^ 3.^(170)^ a J ^ ^Xl^^ 

^ ti d 5L#(170)^ XI 2 <X£rf3 ^^(162)^] ^^1^4. «J ^ 

S.1-C 170)£r XI 2 ol^wj-g- ^7} ^^Al^lcf. *J ^ fil-(170) 

£r £7} ygs$ -fi-^(172) * ol^Al^l^ ^} o]^ 

^( 174)^.3. ^^cf. 
<153> ^7} igj-^ -fj-^(l72)^ ^5l-^lB(172a) ^ ^5}^lH(172a)l: 

2500K 7><i^>cX *>-B- ^1-1- ^*Rrtf] ^*}^r HQ 

^l(172b)S 

<154> £7} o]^ 0.^(174)0. ^ ^ ^(172)4 d>^£^- J£x)Qv±. 

-R-^(174)£- ^ -fr^(172)«M ^^*V *}-B- 37># ^7l^<?] ^o.^. 

#7} ol^mtf. °1« ^^>7l 374 ol-^ -H-^(172)^ 
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Q #tfl ^* £^=r ^17>^ #*l(174a) g ^(174b)o.S 

<155> #7> ^ -f^(172HH #7Hr 6 1* -^(174) 

^^*> -S-*!*}^ °M, ^ -frbK 172)0.3.^3 

°}%- ^(174) ^-S ol^^ ^ ov A ^ ^ig^. ^ 2 ol^-Hi 

<156> ^*\, 2 °l£r^£r mL*}*}^*] 2 ^ 

^^>7>^^(valence electron)7l- S^f- ^7)*JL3. 

<i57> o]s\. ^ 5}-^ b] tg^ S.lr(170)^ f-^l-^i 

*J£r DLC ^Jf^-ofl *]A}Z}-t§ ^A>^Cf. ttf^ DLC #31 

^*H1 ^A}^7l til H i=. DLC °1^°> 

<158> ol^ £.^(180)-^ ^€ *l) 1 °l£r^ Ur*Jj 2.-&C150), ^1 2 

^ 5M-(160) ^ ^ 5L^(170)# tftfl o]^X\^. 

<159> o]sq. ^ ^-Qr £±=. H]^^ afl^ #*1(140HH #7l ^ nj 

DLC ^1^-^ 0°~ 90° °1 4 . 
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<ieo> oH, DLC ^( 130)^1 afl^ s]^ <2«;§c>j tfln>^ o»7$<£ 

7$^, DLC ^(130 H o]s- z|£^ 0°~ 45 0 olcf. 

<161> ^g, DLC ^(130)^ ^ofl tifli£ <?fl^ol afl^ E.IL ^ 

^4 DLC «^(130H o]s^ zj.^- 45 o_ gooo]^, HV^^Tllfe- 80° 
~ 90°olcf. 

<162> <2«^ Hfl^ #*l(140)fe *fl 1 ^-8r u J- *fl 2 - «J 

°] ^St 2 7fl ol^o.s DLC ttfl^= € 

<164> olcfl tfl§}cr] £ i2ofl s.X\& ^-o] DLC ^ #*HH DLC 

<i65> ^ *|j 3 o_ , til ^ ^ tij-Ai on ^ ^- Hi] ^^>7l ^ *V DLC ^ ^ ^ 

(190)^ 9t^i TFT ^€(30) SEfe ^^(100)^1 «]^# 1H 

Ojj^o] tifl^: S}^ 7^?fl fVCf . O] nfl , 6H ^ °- ^ ^ ^ «fl ^} 

71 ^IH^ ^7>?i o]^ ^ ^ DLC ^m-g- €-S-sL %b4. 
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<166> DLC ^ ^l(190)fe ^(191), *H 1 2-71^(10) ^ 2 S.7l# 

(80) ol S>*|-=)fe 7l^r jh^ ^(192), *}-g-7}^ 2.^(193), 

(194) ^ ^ ^1(195,196)1- i^-*Vcf. 

<167> 7l^r JL^ -8-^(192)^ ^tH(191)^ vfl^-ofl ^*l£t}. 7 ]% ^(192) 

2] ^^flfe TFT #$M(30)°1 1 5.71^(10) Sl^r ^e^Ei 

(100H ^€ *fl 2 £71^(80)^1 t>^4. 

<168> ti>^-7l-i ^ 2.^(193)-^ ^(191) ^# 7>i(He) ^>s^ 

7>^(Ar), 7>^(H 2 ), ^m(CH 4 ) SL^r oHl€3KC 2 H 2 )# ^*Hr ^ 

<169> ^ ^^(194)^ ^tH (191)2] 60 Torr 1:4^ Jl ^1^^ 

o] ^Vcf. ojofl 4s]. «V-g-7l-^ l~£«£r DLC ^ 

<170> #5|^P> ^ ^1(195,196)^ ^(191)2] HV^-7]-il;Ol 

W 71^- tiV-g-^H, DLC7> ^^5]H^- #2]-^p> ^1(195,196)^ ^ 

(195) ^ ofli^L ^(196) ^ ^ ^1(197)5. ^^i=f. 

<m> o]9\- ^-g- g±± DLC ^ ^ ^1(190) ^ ^3 «fl$= 

(140)^ *r $1^. 
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<i?2> tiVig, £ n26fl ti}s^ £oi DLC <^ #*1(190) ^ «13^r on^ 

«fl^= #*l(140)fe 1 2-71^(10) ^ ^ 2 S.71 #(80 H °Ja1^o.^ cfl7]^ 
5_cb3- ^^(200)^1 L>^^A5. <d^€ *r Si*}. 

<i?3> £ i2ofl 2*1 £ Qo] DLC ^ ^ ^1(190), ^tH(200) ^ 

«1^# wfl^ (140)1- <?]-£}-<?! (in-line) «cH2.5. -i*l^ ^-f, ^ *W ^ 
^-i: ^*3*RrHl €-2-tt ^ 3711 ^^H^ ^ ^ i £.71^(10) 

*ll 2 2-71^(80)^1 cfl7l 2.<*^H1 iL^S]^ 3} HL^V ^ $1 

<174> <Hl^# ofl^ yfl*j: ^X|ofl 2> 

<175> £ 13^ -g- <«1^# <^ «fl%> *J*H 2 >ofl ^^>C^ ti]^^ «j-AlO_ 

<^^§- afl^ ^ 2*1^ ^^ojcf. 

<176> £ 2<>ll 2^1 s} TFT ^€(30H ^^j^ ^ i 3.71^(10) lE^r 2 5°fl 2*1 

£ ^al^E] ^^(100)<^1 *ll 2 2.71^(80)21 s^ofl ^7RV 

S^Rr ^*Kr ^HH *J^€*1. °H, 7l^ # 

zj" ^1*H ^Aj^ DLC ^olt)-. 

<17 7 > £ 13-g- % 1 -2:*> i a, «1^# y o v ^2.S tifl^>7l $13H ^7-1, DLC n 

^-§-7l7> ^^=lcf(^^l 225). 
<178> £ 14^ -g- <«1^# ^ tifl^ ^AHl 2 >^1 ^s>^ DLC a 

^ «fl^-g- ^ ^-g-711- ^ ^ SV^r 2*1€ ^A^ol4. 
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<179> 5. 141- ^Ss}^ , , DLC ^a.S.-^El ±^ 7]Z\ ol^sj ^o_^«-Ei 

DLC ^-Br *£*}o\ 1 o}3-v}o] ^^cf(tl3l 226). 

<180> ^o^, *fl i o)^«]^ DLC J^ofl^ DLC S.^) *\ 

^} 7 ^ ^3)3. ^Aj-s)^ 2 o]^-«io.s ^^(^l 227). *ll 2 o]^r 

^ 1 -fr*}^ *ll 2 ^a> wj-^ DLC ^^Hl 

uflsV^ o°~ 90° 1- ^ V J^, ^ff-ofl rtf^ 0°~ 45°, 80° ~ 90° -& ^ 

4. 

<181> 2 4a] DLC *g=S>fe 2 JE^S}^ 

*$-%<LS- ^^>«J (electric beamH i=W U^-S. ^^(^ 

?fl 228). °H, ^ 2 o.A>tV ^ « 0 >^ ^Hr4. 

<182> ^U}- ai^ nrflS DLC Si^M ^l-^Jl, ^ DLC ^ v 

^ S^^r ^r^H ^7fl^ ^(#31 229). 

<183> DLC S.^} ^ & DLC g.T&Sr ^^1?J4. ^ 

3 DLC ^l^Rr ^7}^ o]^ ^ 7fll£S]Jl, 

ols. ^l^fl DLC ^ ^ ^(radical) ^3]<>1 *)1°J 

(sub chain) °] ^^^4. DLC ^€ e^^Hl ^ 

<184> DLC S^l «fl^-§- ^ 
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<185> ^<>fl S]«H DLC *§^£ ^ ^ 

^ ^-f , DLC S^ofl ^sq^ ^3 wfl^-S- ^ 3-§- 

^ &7fl 3*1^4. ^3°1 ^1^4* -R-*1*}*1 ^ 

<186> ^4*1, DLC ^£ wfl^-g- ^ ^71^ <3^3 

<187> ^*}7l S^^l <*j3 Wfl*J-g- ^ 

rr 43 °-33 2]-§-7ll- ^^-^O.S ^M^Rr 43°1 T^4( 

#31 230). 

<188> cfl^ afl ^ ^ 3}-g-7ll- ^l^>7l ^SlH, ^ ^ ^ €41r^r 
<189> <^Ja|c^ 1> 

<190> £ 15^ <«1^# ^3 «fl^ 2>-2] 1 ^Al^<Hl o}*}<^ 
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<i9i> on^ =ls$ 3)-g-7l# <^^^o.S. ^l^>7l Qx} ^ofl 

^€ DLC ^.a ^olofl^ ^a>5|. 71 ( OH -) 7 -|. %i$5\o] t DLC 

tt C-OH ^ ^2i7} 
<192> ^AVS}. 7 1^. DLC A-]*, ^oiofl ^W7] $l*fl>Hfe ^ 

(Deionized water, DI water)!- 100 °C ^£3. 7><i^H ^H^r 

^^(#31 231). ^#71 ^-Eflo] --^ ofl^ yfl^-g- ^ 7> ^ 

^€ ^Olo]-^c e|.ola. BVnV^ ^ofl «-A>£lcf(c]-7fl 232). 

<193> ojafl, 7j-1§>oc] ^-EflS ^^Kr ^(#31 231 )£r 

<194> 6fl^ Hfl^ ^ ^%7}7\ DLC ^ofl ^€ ^1*. *fl*H 

^^-7l(0H-)7> ^4-, 3l<?]£- ^ 3 

JL, ^ 1]-^ ^7>^ a^*l -fr^l*>7l nfl^-ofl ^71^ 

<195> <^Al<^l 2> 

<i96> £ ^ <«]^# tifl^v ^ahi 2>^ *fl 2 ^*HH ^§f°i 

AiH. *j)ol6j| ^7l# ^^Hr 51 a^ ^i£^cf. 

<197> ^ 7l(H+)1 . DLC wV^-o] A^.^olofl ^Z}7) DLC 

£ ^6|] sf^ol ^^5jcf(^-7il 233). 
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<198> DLC ^M] £^7} ^o)]i=. DLC A^ti ^oiofl ^^7l(H+)l- ^ 

^>7l ^*fl-H DLC ^oflTr ^^(ultraviolet laysH 

^ ^€^(#31 234). 

<199> £^cfl T^^o] ^A>£]^, £^ <3>}-^ 1>3\- #-§-*H T=^7l7> 

<200> [5}-'^-^ 1] 

H 2 0 + O- 2 

<20i> ^>a.]^oii sfle] ^ ^^7l(H + )fe ^y. ^oiofl C-H ^ ^ 

<202> ojl^ yfl^ ^ ^%7]7\ DLC ^H] «§^£ *f| °H ^4l7l 

(H + )7> ^-f , *H<?!£r ^ ^7fl S)ol f ^ 

^ ^ ^7Rr c^-gr) i£Qj o.^ §>7l nfl-g-ofl #7]*\0.£. ^Efl 

<203> o]<4 £o) 7^1^ * °l-§-*H *H<?H ^^711- ^^A]7l^ «J" 

*fl-f ^ ^ri°lH ^-g- ^ €• SHr*}. 

<204> ol<q- ^B] ^H. ^Olofl ^7l( H +)# ^ 7fif 2500K 

-H #3HH 2500K ^1^-0.5. 7><1^ -f-Sf^-^S 

Ai«. ^l^o]l ^sqo} C-H ^ffr ^Sl- ^^tb^r. 
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<205> <-*Ulofl 3> 

<206> £ 17^ ^fi] <«1^# «fl^= -^aHI 2 >^ 3 2}*H 

<207> ofl^ tifl ^ ^ 3)-g-7ll- ^^S. 4M*V7l ^^IH, *H 

^€ DLC *lJ± ^^Itt ^7l(N-)7} ^^q-. 

<208> ^^7ll- DLC ^^2) ^ti. ^olofl |^>7] ^ <5lH^ ^ , lit |i o] 

^ojg. ^^-^ jzf^oj ^^^cf(^7^l 235). 

<209> lit ol-g-O.^. ^^;*>7l ^tfl^^ ol^-S|. ^<y-iLcf ^ # 

°« V ^- °J7}^^ lit |i7l(N-)S ^«rW. €^^> ^lTl^^l 

S-^-B] |i7l^ DLC ^*H1 <8^€ *m *fl«?H C-N ^ 

<2io> ojn^ afl^t-g- ^ 3)-g-7l7> DLC ^^H -M*L ^1^°H 

(N")7> ^-f, ^1 ^}9l^r t±X\ ^ &7fl ^ZL, H]-i 

^, ^ ^-§-71 7> ncfls. ^1^4. 

<211> ^ ! xfl^l ^A]^] 3d\)A^ tifl^ ^ 4 

-g-7H ^1- So}, ^A>^ 7l> -i 7 ] ^ |i7ll- ItJ-^l^ tifl^-S- ^ ^ 

<212> ol§> > ^J=L£) £^o. % V S ^ i^o} y] ^ ofl^ afl^ ^a}<^1 2# ^ 
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<213> £ 18£- <w}^^ d)3 H fl*j: 2><^1 wj-^il 

<214> £ 184- ^-s^, <^ afl^ ^1(210)^ ^^^^.5. iL4 ^7} «i 

^> ^1(220) ^ ^ ^-^1(240)1- Sf-tH}. 

<215> o}d\) c]*H ^ afl*^ ^1(210)^ 1 £7l^r(10) 2 2 

71^(80 H] DLC ^^§- ^*Rr DLC ^ ^1(230)1- ^ £ft 4 s 5U^. 

<2i6> £ 18^- DLC ^ ^ ^1(230)^ ^(231), 1 27) ^(10) 

2 £.71^(80)0] 71^; JL^ -f}-^(232), «]-§-7l-^ ^ 2.-^ 

(233), ^ ^51(2344) ^ #5+^*1- ^ ^*1 (235,236)* S^-cj-. 
<2i7> 71^; JEL^ -H-^(232)^ ^tH(231)^ ^H-^^l ^^l^cf. 7139; 3L% -^(232) 

^1 TFT ^-i(30)ol *§^Q ^1 l 2.71^(10) ^e^B^ 

(100)ol ^ 2 2.7l^(80)o] °1^£H oV^-slt)-. 

<218> ti_V-§-7l->i ^ 2^(233)£- ^(231) ^S. W 7}^ (He) 5E^r o>2^. 

7}^(Ar), 7>^(H 2 ), ^m(CH 4 ) £^ oHl€^!(C 2 H 2 )# ^SRr <^M: 

<2i9> ^ ^^(234)^ ^*1(231)^ 60 Torr l-^^r -2. 

°1 ^^^12^- ^4. o]6\] xtyz). H>-g-7>>i ol^o) DL C wVnVo. ^ ^ ^ 

<220> f-e^n} ^ ^l(235,236)fe ^»1 (231)^1 ifl^-S. ^-g-^ h|- o-y^s-ol 

W 7l# <&-§-*H f DLC7> ^^s]2^- &t±. f-i^*} ^1(235,236)^ ^ 
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% S^r ofH.^- 7fif ol^Sj-^Mofl ^<!M ?1^ ?lliH ^ 

(235) ^ °flici= ^^-(236) ^ ^ #*1 (237)3. T^^tf. 

<22i> o]<% ^ o. ^ DLC ^1 (230) ^ tifl^ 

(140)fe ^ ^ 5^4. 

<222> alig, £ isofl 2*1^ Qo) DLC ^ ^1(230) ^ «1^# ^ 

HflU 5 ^1(140)^ 1 27l#(10) ^^12 2.71 #(80) °1 ^^^0.5. ^7l^>^ 
^tH(240Hl 7_>^ ^ ^ &t}. 

<223> je i 8 ofl £A]g H><q. ^-o] DLC W ^ ^1 (230) , S.^^- ^(240), € 
7} ^1 (220) ^ ^ -fM ^1(240)1- <?1-h}^( in-line) y o V ^i^ *t 

*m ti fl^ ^*Rr31 ^SLQ: 3711 <=HH^ ^ 

&°-*l, *H 1 2.71^(10) SE^ ^1 2 27l#(80)°l tfl7l f^H ^^l 2.<*£) 

<224> DLC ^ ^ ^*1(230HH DLC *H 1 27l#(10) 

2 271^(80)^: €7> «3 ^ (2200)3. <as^ 

<225> >j) 1 5.71 #(10) SE^r *fl 2 27l#(80)* 3^ €7> «j 

(220)^ ^ 3J*R> ol# ^ DLC S^^l 

ft^l?J4. DLC S^^l ^# ^ ^7} ^ DLC 

^ ^ ^ ^-s ^ ^01 ^2-5. ^TjAi^m-. ^ ^ti- 

^27} ^ ^2: ^ a-1 rcj-e(- DLC X^l^ 

^ »fl^-8- ^ ^-§-71 7> 
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<226> =^ #*|(240)fe- DLC ^€ ^ ti fl*^-§- ^ ^-§-71 7> 

<227> ^oflA^ tH^flS] o.^l ^1^*VC}. ol*>, 

<228> <^Al<^l 1> 

<229> £ 18^8: ^1 1 ^HH o^tb ^ ^1 51*1 1!: 7fl^£o] 

<230> £ 184- ^S^, ^ #*1(240)t=- ^ -fM ^(241), £4* 

2^(242) ^ ^ ^-a> 51^(243)4 
<23l> ^ 0.^1 ^(241)^ 1 3.7)^(10) 3E.fe ^ 2 27l^(80)<>ll 

DLC ^Tgofl 6fl^ yfl^-g. ^ 3|-g-7l# -fi-^H^l ^°1 

<232> ^ ^ 2^(242)^ ^ -fM ^(241) ^ &l-^S.^fEi 0.^1 *fl^ 

(241)51 tfl^-S ^tiHr °H, ^ ^ 51^(242)^ £ 

^^71 fc^r ^ 7><1 -fi-^(244)# d] ^ 54^. 

<233> £-A> 2^-(243)£r ^ H^r ^ T^7ll- *fl 1 2.7l^(l0) 5£^r *fl 

2 2 71^ (80 HI £313. 23ES]2-I=- ^-a}*]-!}. ^ ^A)- 2^(243)^- £ 

^ £a> 2#(243a)* i^-W. 
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<234> DLC ^Ml ^ w. X1<*Htt ^ ^ 2t-(242) ^ ^ 2# 

(243a)^ 2.71^ ^ofl o}*}o} ^^-7l(0H-)7> ^^€4. °1 

°fl n}-^ cfo]o>sc ej-oia. 7>-g- C-OH -g-2.7} ^^^cf. 

<235> ^flolofl ^^-7l(0H-)7> ^^tHl ^ XlS}^ ^4 ^ 

&7« SlJL, ^ ^ ^ o]^ ^^-H)^ %*}7\) ^ofl 4^ ojj^j 

<236> <^Al<^) 2> 

<237> £ 19^ ^3 XI 2 W ^ -fM #*13 7 fl^£ol4. 

<238> £ 191- #2,15}^ , -fM #*l(250)*r ^ ^ #*1(260) £ 7>3^ 

^1(270)5. ^^cf. 
<239> ^ ^ #*l(260)*r ^ ^ 3^(261), ^ 2-1- (262) g £^ 

^-a> Sl-(263)^- i^W. 
<240> ^ ^tH(261)^ Xl 1 2.71 #(10) Stt X] 2 271^(80)^1 

DLC ^3 3£^4| ^7> ^Sl^r ^-g- X]^4. 
<24i> ^ ^ 5.-^(262)^ ^ ^»1 (261)3 ^ 

(261)3 LflJf jg. ^» *^*Hr ^IM: 
<242> £^ £a} 5L^(263)£r <r^r«- XI 1 27l#(10) £^ Xl 2 271^(80)^1 $ 

£2.3. ^>tb^. £<r 2^(263)^ ^ ^> ^#(263a) 
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<243> t\9\^ ^1(270)^ A$\^ ^\ ^*K271) ^ ^} 2-l"(272) 

5. *>^£ ^} 2^(272)^ ^A> ^(271)2] tflJfofl -£*m 

A. 2f-(272)£r DLC a^ofl 7}^* 

A. DLC a^ofl O- 2 °l£r ^ ^7l(H+)5. £3 

<244> ^}0]6\) ^7l(H + )7> 4^ ^ & 

Tfl 5U, ^ €7} ^ &± ^*Hr O]^ ^S)*] ^Tfl =H] oj}^ yflig 

<245> ^-ol ^ ^ A}Sq^ °l-g-SH 4°1°>^-B 5l-ol3. ^°\] 

<246> s. 190^ DLC ^ ^ ^1(230) ^ ^ #*1(220)^ ^ ^ 

^-g-^ <^*H1 1>*\]*] DLC ^ ^ ^ 

<247> <^Al^l 3> 

<248> £ 20^- 3 ^*HH ^ i^l*}" 7H^£ol 

A. 

<249> £ 20^- %^\^ , ^ ^1(280)^ ^ -R-*| ^(281), 

2^(283), *fle| 2-1- (285)^- lft4. 
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<250> ^ ft*] ^^(281)^ JL&^ tfefl, ofll- 1-^, 60 Torr o)*}*) sfrtf 

» ^lt4. °1# ^^>7l ^ -H-^l ^Bl(28lHfe ^ ^H(284)7V 

^1€4. ^ ^H(284)^ ^ -ff*l «hK28D* 

^ ^ 43 ^ -R-^l #^ol cfl7l ^ 4€- A 

<251> S^l, ^ ^1 #^oj 5}-^-^ l-oj-^^ ^ ^o_ f ^ o. x ) 

^W] (281)^ ifl-fl- 31^ ^^"H 6 ) 
<252> ^ 7$v}(281)°\)^ ^ £.^(283H *13€ 

<253> £ 20^: %^*>^ , ^± ^ S.^(283)^- ^ -fM ^(281)5. 

<254> tfls] £^(285)-^ 4^* ^fle) *H 4^ ^ 

<255> ^ gflej 5.-^(285)^ ^ A o v 3HH rit 2500K ^l^l 7>^ 

£\xr T i 7>1 ^-^(287) ^ 7}<I -M(287)» 7}1*}^t-11 ^^.^ €€^r 

^^Rr (286)5. ^=14. 

<256> ^± 71-1 ^-^(287)^ t3>^-^^l-7fl ^e^Bal *1 , ^H^B 

<257> 2500K ^°-5. 71-1=1 4^ 71-1 ^-^(287)^1^ n^7f ^SlJi, 

^i 7>1 «- 7fl(287)oll ti c ^ ^7>S -g-smrl-. 
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<258> DLC ^-^Hl *|J± *fl«?H C-H -g-S* 

<259> X\b ^olofl ^^7l(H + )7> ^^§ofl A^ti. ^flol o. B^S"} ^ & 

Tfl SlJL, ^ ^ ^^^1 ^ ^3 

<260> £ 20°\] DLC ^ ^ 2.f-(230) ^ ^ ^3 ^1(220)^ < 

i>ofl £ a}^ DLC W ^ S.^ ^ a] ^-^ #*1<4 ^<^f-AS. ZL 

<261> <^A]oJ|] 4> 

<262> S 2l£r afl 4 sj^j- =^ -6^1 ^11- 7fl^£ol 

<263> £ 21-& , ^ -fM ^1(290)^ ^ ^*H(291), ^ 

S1-C293) ^ sfle} 5.^(295)^- S^tH}. 

<264> ^ ^^(291)^1^ ^± S.#(293H -n-^^-S. 

<265> £ 21^: ^2:^ £^(293)^ ^ -R-*l ^(291)3. ^ 

<266> sfle] _£^(295)£r *H ^ O^-g. ^A^cf. 

<267> Sfls} *H ^ ^ A ^}7l ^Wl, ^ -fM ^(291)^ ifl 

.a-ofl^ |i sflel 295)^1 ^^1=14. «fle] S.lr(295)^r 2500K 
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H^SLS. £± 7><i ^-^fl(297) g £± 7><i -^7fl(297)» 7><1^ £ 

^^"^l (296)3. ^^4. 
<268> ^ 7 >^ ^-7fl(297)^ w>^-2]*>7fl ^i^l 1^B°1^ , ^l^B 

<269> 2500K 7><1^ ^dt 7>1 «-7fl(297)^l^ ^4i7> ^^cf. ^dife 

7><1 ^fl(297H Sl^H ^ ^7>S 

<270> ^ DL C wV^ofl A^ti. ^flolofl ^S)<H C-N %<%&t\- 

<271> ^flolofl ^4l7l(IT)7> 4^ *1« ^ & 

Tfl SjJl, ^ ^ o]^ S.*}7fl ^°fl t^S} tifl^ 

<272> «1 ^ tiJ-U^ 

<273> oV*| £ <«1^# ^ afl^: ^Ajofl 1> ^ <«1^# ^ tifl 

3= ^AHl 2>^ ^-f-^^-S rt^r oj^H, DLC «fl*^>7l ^ 

<274> Olufl, Wlo^ ^7.> W]^ « o V^ Dfl o_ ^jg.^. 

^ ti o v ^ DLC ^Hl Hsl^S zH o^-i- ul^lcf. 

<275> £ 22^ ¥ ^ £^l*v ^ £ oiq.. 

<276> £ 22* , ^-g; ^S>7l ^sfl^ nj*] o}^ 

^^(^l 235). 
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<277> o}£-°- ±^ 7 }^o) ^Z]o)} o|s}^ ^^^Cf. 7}^ o}s^. 7\^7\ 

<278> ;*J W}*fl3. ( 0>^^ 7>i^ Cf^- 7}^9\- S^^^S. 7] <H3£ 1"*^ 

7>^oljl ( ^ w^jg. 7>i^ 7>i f^H^ ^j^o] 7\ DLC 

<279> 7>i5.^-Ei o)£--g- ^sflA^ 2 7H °) A>-g-^ ^ oj^. ^ 

sfle) «3;Cf. ^ W 0 >^^ 7}if 2500K 7}<1<5H ii 7> 

<280> 7>iS^-Ei oj-^o] ^Ml^r 0 l-gr# 7>#*}^ ^ 1 oj-^Hl-g- ^ 

^*Rr 4*<H ^S^C^l 240). 
<281> 4 1 ol^Wl^ t§^£R- ^ ^ ol ^ # 7>^>7l ^*1W^r o)^o] 7}4-S\±r 

4 1 y oHHl ol-Sr^r ^<H^ 7>^A]7l^ *fl 1 ^7l<q 1 ^-g- <^7Km 

<282> 5&*V, ^ 1 ol-^til-g- 4^^- ^1 1 ol^-til^ Jgt^ol tij-^f-^- 5> 

<283> 1 ol^-^o] ^ofl^r *1] 1 ^l^r^^ ^*}-^ 2 °l£r^ 

# ^*Kr ^€4(^*1 245). 
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<284> Xl 2 °l£r^* ^*Hr 43 ffl-f f^^t}. Xl 2 °l£r*?H <^}-<X DLC 

<285> X] 2 ol^Wlo. alA>^-^ tg^Kg. #^t}. ojnfl, ^A>Z|^ ^Kj. *j| 2 

3°1 §^Mt X] 2 °l£r^3 ^o. ^o>^lcf. 
<286> ojnfl, Xl 2 ol^til^ Xl l o] ej.o] tgEflS. 5.^^ *H ^W*}. Xl 

2 ol£-Oj£- ^4 ^sj o]^ ^Hr^. ojsf ^ ol-e-S., Xl 1 °l£r^ 

31^ -§-*H i^^o 1 ^ #7>^*>4. €^ Xl 2 <X£r^* 

S.W-S « , Xl 1 ^°1 HJ-Sfl^l nfl^r}-. oj. 

eM, Xl 1 ol^tiio. 5L^^^>7] 31*11*1 Xl 1 o]^^ 

A>^Cf. Xl 2 ol^«]^ 3]A)-Z^ ^ ^Aj-o] ^4 

*>^>H 3^^.. ojnfl, o^ofl^r X| 2 /fl7l» #51 XI 1 ol^-ial 

4 XI 2 ^W4. °lS*|, XI 1 Xl 2 ol^o] 

<287> xl 2 o]£-rto) j£ f xl 2 o^iajoflfe ^>7]- *8 

^*Hr ^^i=K#Xl 250). XI 2 ol-gr^ 

<288> o)9\- ^ ^SLsL <£o]?] -g-0)ofl ^-g-^ ^ ojcj.. ofl^- 
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, DLC 3-§-=M DLC S.^) -fr^W^fe^ a> 

<289> <^^]- Wl ^ ^> 

<290> £ 23^r ^ ^ *H 1 -S^H* 7fl^£ol4. 

<29i> £ 23^- tis}^ , U J ^ ^1(300)^ °l^r ^ ^1(310), 1 

^ #*1(320), *ll 2 oj-^Hi ^ ^1 (330) ^ U ^3 #*1(340) 

<292> o]^- ^ ^1(310)^ o]^ ^3 ^«K312), 4^7}^ ^-^(314) ^ 

ii 7>^ sflE^ -H-^ (316) .2.3. tHS^. 
<293> o]£. ygs$ ^(312)^ oj^-ol ^e)^. 3.3 -g-^-g- afl^t^. 

ol^r.^S ^HK312Hfe ^3tV °l£r<>) J£#^7l & o}£- £#^-(313)1- 

A. 

<294> Olnfl, O]^ ^.#^-(313)^ ^ ^ ?J ^fe ^A}Z^CL3. ^ 

<295> o]^- ^ ^^(312)«Hlfe ii7}i -3-^(314) ^ 4^ 7>>i tfle] 
-H-^(316)o] 

<296> i^}^ ^ -f}-bU314)^: °> = ^ 7}it o] -g- ^(312)^ ifl^S 

^ttq-. ii o>s^ 7>^7|- A>-g-£)^ o]-^ 3711 j^o} 2 7>*] 
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<297> ^ *mS., 7}^ Cf^ 7>i2l- O.S. H>-g-S>7l <H3£ 

7}^o)ji > =- oj-s^ 7 >i^ 4€- 1:%^ 7>i f^S. ^7}^o] ^ 

DLC ^*fl Jitf A*\°\ &± ^£.3. ^ 

711 *r 5^1 ^^l^. 

<298> ± + 7}^ sflBl ^(316)^ ii7}i -8-^(314)^1 °l£r ^ 

^(312)3. ^g"£ ±i7}i, ofl# 1"^, °>^^ 7>i# «flsl thcf. 
<299> ii7fi SflEj -8-^(316)^- 7>^c>)l #^p> ^7>^>^ = 

<300> 4^-^11, ±i7}i 3fl3 -^(316)^8: 7}if 2500K 7}1*H 

7}if o^s^l ^bH!H(317) ^ ^€ €^H(317)S- 7><i 

§>7i ^i*v ^€^^i(3i8)* ^ $44. 

<30i> *fl i oj^-ia] ^-a| #*l(320)if °l^r >M ^K310HH igHJ^ 7 > 

^l?jc}. o^g. ^^§1-71 ^<*H, *11 1 ^ ^(320)^ *fl 1 ^^-(322) 

^ 4 1 *d^(322Hl *fl 1 #3M- ^^Rr ^ 1 ^^1(324)# 

<302> ^i i ^^-(322)^8: ^t»l (312)^ o>^ii^ ^-ofl ^l^lt 

01141 ^ ^SLS. *M ^£4. 1 ^(322)^ ^ ^^SLS. afl^Kr ^ 
7}^^r 1"^ 7}4?& o]^o) ^ 

<303> ^ i #Q ^^1(324)^ ^1 1 #q-(322H ^7l ol^ HVcH ^* £ 

^ *fl 1 °H, *11 1 M}7)°\] °l£r^ ^£7> 
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<304> 2 ol^-wi ^ #*l(330)fe *fl 1 <>1£:^ ^1 tt^ #^1^ 

. ^13-°^ *j| 2 m}-^ ^1(330)^ A 1 ^^^r *fl 1 oj^aio} £ 

4-^Cretained dose)* S^L^i ^ 1 4 1 ^SL*} ^ 

2 ^ilS £^1^. ^, *fl 2 <>1^ ^5 ^1(330)^ 1 °}^^r # 
£.7]^ 

<305> ojl- ^^*>7l ^ 2 o]^-^ ^ ^(330)^ ^] 2 ol^-wi ^ m. 

31(332), 2 #^(334) ^ 2 ^^^^1(336)3. 
<306> 2 o]4-rt ^ ^.^(332)^ ^o] ial 7 ]^- ^Cf. 2 °1 

:g.*fl(332)<3l *b *H 1 ol^ol ^g-s)^ *fl 1 ol^-wj o. 

«y^(333a)7l- ^£U, *fl 1 ol^tij ^-og^ ( 333 a ) 5 q. 2 °l£r^ ^ 

^^1(332)^1 S^eM^ i ol^tij^ ^Kg- * <5>*} 
2 ol-g-uio] #a>5]^ 2 ol-^ai «o v #^(333b)7|- 
<307> 2 ^(334)£r 2 ol^-w] -S.^) (332)^ 1 ol£-«l o. oj^( 333a ) 

ofl ^^l^cf. 2 #^-(334)^: *gtJ|3. 
<308> ^ 2 ^1(336)^ 1 01^4 «>rfl ^ £fe 4 2 

^1 1 cm tb^i 7Hr*}^r 

<309> ^ ^ ^1(340)^ tf^ ^-^1 (342) ^ 7}^ 346)5. 
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<3io> £z\ ^ #3(342)^- #3* ^3 3tt ^5^-iaB(343) ^ 

€33!B(343H ^*Hr #€^#3(344)3 3^3^. ^ 

^1H(343)^ ^^^l (344)3.^3 ^ofl 2500K 3#°-3 7 > 

133*1 #3* ##3?i3. 

<3ii> 7}^ #3(346)tt *13 7># 3^(347) ^ 33 7>^ # ^-(347H (+) 

^-S* #€^r ^3"b 331 ^##3(348)3. ol-o^^lcf. 7}^ 

3^(347)-^ ^3^3.(343)3 3^3^ ^3l« £-£-3, 33 M}-^ 

(342)33 #3« i?33"3 #3^3 ^^sjss. ^.4. 

<312> ^ #3(342) ^ 33 7>^ #3(347)^ 33^3 2 3£r^3 ^ 

<3i3> £7.} ^ ^|(342) 31 33 7>^ #3(347)3^3 33 u J^r ^ 2 

3£U3- 3233 33 3 2 3£rlHl ol-g-o] ^sj. lf^£S ^j-cf ,4 

33, 3 2 o^BicHl ^ o^j-s. ^}^3. 0 1^, ^3 €*Rr 

^ -fr3*Kr 313 a J £3 ^3. 

<314> o)«Vofl *|] 1 oj-g-wi ^ #3(320) ^ *f| 2 3£r^3 ^ (330)3 £3 

«■ 3^351 ^rlW 3 !, 3£r #3 (310) ^ 313 «3 ^ #3(340)3 33 
41 3 2 ^ ^1(330)^ «1|3^>3£ ^-U-*>3. 

<3i5> 3^, *fl 2 3^«i «va^ ^1(330)^ #3 3-^ ol^ofl £ <£t§ 

#^ 333^ *§#-.2.3 ^133-3^ ^33. 
<316> <3^# 33 Hfl*^ ^3°fl 3> 
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<317> s. 24^ <*1^# <*?^ wfl^= 3>°fl 21 *}a} aj-Ai o. 

<318> £ 241- #2:^, TFT #3-1(30)°] ^£ *fl 1 27l#(10) Sife 

Ei £3i2(100H $>8€ 2 2.71^(80)^ y o v ^^S <^-a- «fl^*>7l 

3*lH, ^ *fl 1 2-71^(10)^ TFT #^€(30)^ iE^r *)1 2 2.71^(80)^ 

^3^3 #3H(100)^ S.^)^ ^ $^*Hr #7\}7\ ^^(^} 

255). 

<319> S^-fr 2]-^^- ^ ^VEflS ^sfl^ ^-TVofl *fl 1 2.71^(10) 

iE^r 2 271^(80)* & #3HH ^^€4. ^ «}^^^>7fl °> 

<320> ^ ^-7>*lH *fl l 27]^:(10) ^ 2 27]^r(80)^l ^ 

^ ^-i- «8^*>7l 3*)H, ^ ^ ^sfl^ ^H^f ^^(SiH 4 )7>i $J 
7>^7|- ^^Cf. o]6]x\ t ^ ^HHTr ^£ 7>i ^ 7} 

i7} «V-g-*H °>l-^i ^e|€-°l °>1-^^ ^sj^ *ll l 271 

3K10)3 TFT #^€(30)^ S.t£ SE^cr >D 2 271^(80)^ #3^(100) 

<32i> *fl i 27]^(10) *fl 2 27l^r(80)^l ^ ^°1 ^ *fl 1 27l 

#(10) IEtt ^ 2 271^(80)^1^ °-^-g- aflW7l «fl^ #7l» ^ 

^ 4^01 ^^(#31 260). 
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<322> ofl^ yfl^ S.7II- ^*Rr Sf^^r ^ Q ^ 

1 271^(10) ^^12 S.7]^r(80)^ S^oj] f^l* ^a}-*>fe- -J^ 0 !^. 

<323> 3=tg «VnVol ^Aj^ *]j 1 5.71^(10) *fl 2 2-71^(80)^1 ^^1* ^ 

^(CHF 3 ) ^ ^>4i7> ^g-sU, 1-^ = ^(CF 4 ) ) m5l€^ = ^^(CHF 3 ) ^ 
*>^fe 7K> Sl-4}- «>-g-^ °1*H ^ 
<324> 1 5-71^(10) S^r *fl 2 271^(80)^1 ^°1 

^-°1 ^ 51- 1 271^(10) SE^r *fl 2 271^(80 HI ^2}-^- 

*fl, ^ ^ft4 ^tt^- ^ ^EflS. f^£l*l ^(island) 

^^cf. °1 *i ^ fh£. sWi-*!- ^tt^ ^ ^ ~Q —5- ^^Hr ^ 

^ te^l ^ XI 2: ^ ^ ^^^7> (Hemispherical Grain; HSG)1- H 

^ *fl ^^17171 ^tr ^(seed)^: $^tr (scattering) 

<325> olnfl, ^ St-tMr^l- #3 ^ ^ol^ ufl-f ^iL^nf. ^ S)^#?J #3 

^ <^°1 bJ-^ 3.^. Afolofl aflcgsj - 0}^ -fr*l«Hr 3°1 «> 

^^1, ^ 5r^-#^ ^°1tt ^ 10 A- 100A^27> si 2^- tr^. 

<326> E}-^ Sl-^-l-Sl ^ ^ £ ^oll t^a} -31 W 0 V^ 

#2-1=- ?M y>#3i^cf. 
<327> £ 25^ -M. 13^0] <wl^^ ofl^ afl^ ^Al«^l 3>oll <^}a} yj^i h^o 

S ufl^ ^ ^11- 2Altr 7fl^2olcl-. 
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<328> £ 25» ^SpS, nflH= #*l(369)fe ¥^ ^ ^1(360), °A 

3 tiflH=-&- 1-71 ^1 (350)1- i^tk 

<329> avm- ^l(360)fe tf^l ^ ^ ^(361), ^-g-7>^ ^ # 

^1 (362) , #e^> ik A & (364,366) ^ JL = (368)3. 

<330> «H-7}-^ #*l(362)fe- ^£ 7>i, 7>>. ^ 7>i# «m 

^ Jg«K361) iflJf-3. ^tbcf. 
<33i> te}ip} ^-^1 (364, 366 7fli^ ^(364) 5? ofliiH ^(366)°. 

3. ^^M, 711 ^H. 3^(364) ^ ofl^c ^(366Hl^r *^^> 7>i# sfls} 
*>7H ^-g^ ^ 71 7} ^ 7>i ^ 7}ife €^«> t 

#*1(364, 366) °1H l-e|-2:T>H *-§-^. 

<332> £ 26^r £ <til^# ^ Hfl^= 3>ofl ^ 2.71 #ofl ^ 

<333> £ 26^- % 1 -^V 1 3, *H 1 3.71 #(10) XI 2 £.71^(80)^ S^l^ 

7}^ £ ^ 7>^ofl jpg^. o>s-3]^ ^el^ ^(365) °1 ^^^cf. 

<334> £ 25^1 cl^tg i^^-J: 363^: ^-^«v^-o] ^] i 2.71^(10) 

XI 2 5.71 #(80 H «yAl^ O.S. tfl7l^ %v\o]t\-. 
<335> £ 251- % V S^, ^ #71 ^ #*l(350)*r CfAl ^ Hi (351), 

-§-7>i ^ -frbJ(353), ti>-g-7>^ ^tJ" -fi-bi (355,357)^- JE^W. 
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<336> ^(351)^ ^ ^€ ^1 1 S-7l^r(10) PE^ *ll 2 .2.71 #(80) °1 

<337> tiV-§-7>i ^ 0-^(353)^- ^t^ (351)^1 ifl^-S. «>-§-7^1- ^*Vnf. 

<338> £ 27£r S. 26^ ^tlVnVo} K ^o\] t£± ^^}7} «g ^ ^ 

<339> £ 27-g- ^-2:^, I3:ii #tHl(358)^r ^(island) , 4^r7fl 

7} ^ ^^-(395)^1 cfl^H =r*l *&^SLS- *§^&^. f-t 
^1(358)^ ^ ^^1(358)5] ^H°fl o_S*l j=xg *VvV(3qq)6\] tfl^o} ^ 

<340> OH- ^S}7) ij^M ^^-^1(358)^ ^O}^ X3}^t}7]} 10 A ~ 100 

*HfKCHF 3 ) 7>i ^ #^^.7>^-(CF 4 ) 7>^, ^e3-( C HF 3 ) 7>i» ^ 

<34i> -^^(355,357)^ t^7fit uV-§-Al ^ ^ ^^M(358)# 

^ tW. °1» ^^>7l ^^fl^ av-g-7>i ^(355,357)^8: ^ #3HH 

«5^} ^Hfl^. °>=^ 7fl^i= ^(355) ^ ^ic:^ ^(357) ^ fe} 
^} ^ if-W. 
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<342> #^p> ^ ^ #*l^r 7fli^. ^(355) g ofli^E. ^^-(357)^ A}o] 

<343> o}9\. ^ ^ ofl^ Hfl^ #*1(350)°1H ^iL*r ^ fBl 

^^](358)» ^ $>S*rfe- ^ ^^1(358)1- ^ ^^5. 

*ll2:?>Kr 7l#^r tjV2*ll ^ ^ ^Hf^ ^ ^(Hemi Spherical 

Grain; HSG)# ^Va^I ^ ^(seecD-Sr fIS ^ 

^ (scattering)*}-^ 34 ^-a}i£ ^q^l 2]*H *r ^^f. 

<344> 2 1 3.7}^(10)^] TFT ^^)(30)£] fi^M «1 

Hj-Ai on^ o. ull ^ ^ ^ 2 ^^-(so)^ 5§ei^Ei #^1(100)2} 
°11 « 0 >ai ^^^r Hfl^t tr ^°Htt 1 2-71^(10) ^^12 271^(80) 

■ir *H S^7l^ «8-$«Hr ^^(#31 300). 

<345> o]z$ t ;*H i 271^(10) ^ *11 2 2-7l^r(80)^r ^r^j y j"^A5. 7>^- rfl 

*r SE^ ^ rpHl si ^ 7l^ <>1^4. 

<346> S^7l^ ^I2:*l-7l ^ ^" ^ 1 2.71^(10)^1 ^<H2 1 7fl 

7> TFT ^^(30), *ll 2 2.71^(80)^1 TFT #-^(30)^ 7fl^rfls. 

€ ^sillBl #3112(100) ^ ^ ^VM-^m ^^-1: ^r^l-7) ^ <=»^ 
^*Rr 305). 

<347> 6B^ 74*1 ^1*>^ ^5}- 51^ T^A} ^5}-^ ^ ^ 1 27^ 

(10) ^ Tfl 2 271^(80)* ^ *M 71 ^ ^l"^ Sf-^cf. ^ 
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<=>) ^ *§^°-3- ^-i(lOO) ^ TFT ^€(30)^ °\)*}^r tc|-2} sfl 

310). 

<349> ^ Hj-Al ofl^ 5Zj-?§.g- ^<5}-7) ^Sfl^, X\^o) 

& -f^l 2]<5]-a| afl^g ^>,oil oj^H 1-2-1 ^ TFT ^^1(30) ^ ^ 

*m ^^1(80)^ ^>ol ^-^-o] ^ 7^( ce n gap )# .hb^H ^# 

<350> oM^ ^ofl tgjg^ ^ofl ofl^^. ^-Tfl ol) «3« ^ ^ 

<351> oH^ ^ ^tLofl ofl^o] cS. s)^ ^g-S}^, ^ #E]HH *H 1 

(10)4 2 S.7l^(30)^r ^it ^flS <H^1-^ ^Cf. °H, 1 5.7) 

^r(lO)^ TFT #3M(30), ^ ^ ^ 2 2-7l#(80)S] ^ It (100)* 

°1*> LCD ^€(LCD unit cellHe}- ^^}7}S. tb^. 

<352> LCD ^^cl ^ x 3.71^(10) ^ 2 2.71 #(80)^ $\7)<# #£|H 

*1 *ll 1 -^<?> y o^l€^-. LCD ^€ *)1 1 2-71^(10) ^ 

2 271^(80)^- cfl7l<y- 4 V 3HH i X\7l -g.o> « 0 V^}^ tft # ^ ^ 

(30) ^ ^e^Ei ^^(80) A>o]oi) ^dl^iHl £ ofl^^ ^^^711 ^Hefl 
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<353> ZLeiM-, aj}^ ^ 7 ^ ^ ^ ^ofl , ^7^\9] LCD ^ 

^ LCD ^€^r *ll 1 ^^HS ^Hell£S]7| 

8fe &^^^r ^Hfrtf. LCD ^ ;iH3).E15l*l 

^^l^ 0 ) I^W. 

<354> ol<4 ^-o. ol x £7 |^ ^ ^) 2 2.71^01 ^/fl^-e] ^ #3HH ^1 

i ^m^i ^^^7>i- ^a>^ ^ 

<355> <ofl^ <£_3g cg<ij ^ A > y o V^> 

<356> 5L 28^ o_n^ oi-^ c§c* y}^^- £A]*V 

<357> £ 28^8: ^S^, <a}^ ^^^r ^-4*>7) ^SflA|^ *j| i 2.71^(10) 

^ <5HfolH 1 £71^(10) ^ f-4*Rr 1 ^MH^l^r -B^H 

315). 

<358> 1 ofl^ o. ^6\]X] ^ 1 ^ 2 # 

^ ^] 2 £7l^(80)€- ^1^5- #^4. 

<359> ofl^g <£-:g <^^^- ^a>^>71 2 S7l^r(80)^ ^-M^ ^) 2 % 

# c^*Kr ^MH ^€4(^1 320). 
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<360> tqnitg^ 2 o>^-S.H *J3l ^ ^Efl# £fe °H 

cflolEiS. ^«r€cf. *ll 2 ^ o] t-flo]^ 7l^o| S]^ 

7}^ cflolE-lsq- wUnslcfC^-^ 325). 
<36i> 2 ^-S] ojclxl c-flolEi % 7}^ r-fl o] El 7> 

31 330), 7l§ cflolE^ Olnl^] DflolE]7> *<£l*>*l <^ LCD 

*£S\ ^ 7$o\) SL^f- #Efl«3 t±X\ *)] 2 ^o> ^ 

3- °1^>^1 ^ tfl7l<g- ^-HfloflAi cfl7l«];Cf(cj.^ 335). 

<362> SE- ofl^ <£_:g cg^o] ^TflSHf- LCD ^ ^ °fl ^1 7 >oJ- 

f-JLS*] <y$H °.sL LCD ^Hefl^Al 71^ ^ S*!; 7> 

<363> LCD larfl-HMM ^33*1 Q*-^, *H 1 2.71^: 

(10) * 1 2 £7l^(80)# ^H^l-el SRrOfl A>-g-^ an^ ^sM^ 4 

<364> <ofl^ ^A> ^til> 

<365> ol^, ofl^g o}-5£ cgcd o. 3 Jit} ^*H3 0.S t}£- 

<366> £ 2 9tt ofl^g <£_:g cg<* ^A> ^til^ <^ A H llr £Al*l 7 fl^£ 
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<367> £ 29* , ^ ^ ^«1(370)^- ;£Xl3°-5. SL°h wfl 

o]^ ^1(371), ^eWH -ftb?(373), ^ 3^3(375) g XH -frbJ 

(378) 2.3. 

<368> ^-^l^o.^., uflol^ s.^(37i)^. ^^o]h -fW(373), q% ^-^ ^ ^ 

^(375) ^ HliU -frbJ(378)°l Xl^W. 

<369> wflo]^ -§-Xl(371)£| X^oflir «?BHB -B-.^(373)^l -S*l€4. nqeHB o. 

^(373)^ Xl 1 #(374a)^ ^^1^1^ ^Hr^ ^H(374), *gH(374)» 
7} flU ^(374bH i^^h 

<370> ^eM^ -fr^(373)^ -SHMIfe ^d^^^-S. 27l# -{^(374cH 1i*l 

^cf. 2.7m °)& ^(3 74c )o. o]sgi±?] £ ^ i 2.71^(10) ^ Xl 2 2 

7l^r(80)^r Hflo]^ -g- XI (371)3. 3.^ ^ wfl^i -g-Xl (371)3.^ <X.3.<3 
27^ o]^ o.^(37 4c )^ wflol^ ^-^1(371)^1 «flX|^ l-ei(374d) 

* s.5](374d)S ^"§-*Hr ^ -fr^S ^€4. °H, l^(374dHl^ 
XI 1 2.7l^(10)ol ^#€4. 

<37i> 6P^ o^-^ <$oi cl^EK375)^ ^Efol e o^-g-ej (373)^ ^FrJife 

*I*1^£K ^, on^ o|-^ ^ 4^1(375)^ XI 2 271^(80)^ n}fiL£a ^ 

<372> <£-s| <*j<^ cl^El(375)^ 1 #(374a) ^ #2.3. ^ 

51^ XI 2 ^-(375a) ^ Xl 1 #(374a) # *^tb Xl 3 ^(375b)-ir 
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S-^f- t^Wi}. °l n fl, 2 #(375a) ^ 3 #(375b)£l ^-g^Br ^ 2 t 
(375a)sf *)] 3 #(375b)^ flJE^V, ^ °l-§-W. 
<373> o]£. ^*>7] 6B^ oi-^ ^ 3)^1 (375 Kr ^ 2 #(375a) g 

*ll 3 #(375b)* #<8*l-fe- CCD ?H1 ^(Charge Coupled Device camera)**] 
#2)^. ^ cl^jBi (375)^1 t)*]^ tflolB] 

^Bfls. alH -8-^(378)^1 cflolEi S.^(377)^| *U v ^i=r. a]*r, ^ 

<3<*! cJ^El(375H fil*H ^^1^ 3M3« (detect ing 

data)Ef ^*>7lS. 

<374> «] JH -^-^(376)^ LCD ^Holl ^ <£-^ ^^ol ^*r*l °^ 

^ ^ ^^£1(375)^1 7l§ tqa|tg cfl°lB)^ cflol 

<375> ojnfl, ^7H#£- 7}^ ^EHfe ;*fl 3 ^"(375bH Sfl^Hr 

cflolEi^ ^3*1 gjl, ^ 2 #(375aHl ^fl^Hr 3HE|n>ol S.%S\jl, 

c]Hfl^ c-flojEioH^ 2 #(375aH sfl^Kr tiHEi ^ 3 #(375bH *fl^r 

<376> ofll- #C^ ; HlJH o.^(3 76 )^ cflolE^ ^ £-^(377 HI ^ ^ 

alia -f^ (376)^ cflolEi ^ 7l§ vm*£ t\)o]B\7} -fj-A} <!Wr5S# 

nfl, wlii -fry(376)-8r LCD <^ <8^°1 ^S^l ^ 3^-5. & 
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<377> ti>ig ( X3]M -8-^(376)^ tq^j^ ClHEi ^ 7)§ t^^g CjlolEi7]- 7) 

^« ^^14 ^ <y*m*i in, lcd ^a^h ^ <a-^ ^^l 

<378> LCD ^fllH ^A>7> f^L^ ^, ^ ^"Efl 

S. 7}^ rfl^> ^ cfl^Hl «oH^S 43*1 

LCD #^«r ^>*Hr i§wl5. ol^slc}. 
<379> <a]^# LCD y J"^> 

<380> *V^, £ 1^ ^"2:^, <^°1 ^51^ ^3*>*1 ^£.3^, LCD ^ 

*ll 1 -£71^(10) ^^12 £7]^r(80)-2.S.^-Bl ^^}7] o]^6\] LCD 
^><5Kr ^^(#31 400). 

<381> o]<4 « 0 Vi^ ^ ! S.7l^;(10) ^ 2 2.71^(80)^1 ^ # ^^g" 

*V ^, ^ 1 2.71^(10) ^^12 27l^r(80)^^-E^ LCD -g-^*H *)1 

S€ LCD sfl^^ ^a>^ ^4 3711 *>1s}- ^4. 
<382> 01 § ^^^>7l ^*1H^ *il ! S.7l^-(10) ^ *ll 2 271^(80)^.^^1 LCD 

^^1 ^«\)*\ LCD 3*HI 0 > 

<383> zie^, a|j 1 27^(10) ^ *ll 2 271 ^(80)^-3.-^ El LCD 

*1 LCD #3i^§- ofl-f <H^i}. «]r *ll 1 271^(10) 

^ *fl 2 271^(80)2} tfl-^oll LCD ^-g-^Rr ^IJl 3*l*>7l nfl 

^°1^. 
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<384> £ ^oflAi^. *j] i S.7l^(10) ^^12 S.7l^r(80)^ vfl-^-ofl ^£)<H LCD 

^HH-I-ir ^-S-^ ^ ^3^°!} e|ae ^ aijh o]7>^ LCD ^ 

<385> £ 30£- ^ tgh^sj LCD #$H£ 3 A r w o v, ?H LCD ^€^r ^ 

4*}^ SAltb ^Holcf. 

<386> £ 30# #2z7>M, 1 -£71^(10) ^ 2 S.7l^(80)^ «fl 

LCD ^fl-I-g- ^-S-^>7l ^^flA^ ^(photoelectric current)^ ^*fl 
# TFT ^ ^« <?17>*>^ 

^31 410). 

<387> # Tj^Wr TFT <EHHil ^ ^5-1^ ^iHl <^7>^ 4^^- # 3^- -B-S 

1- ol-g-^H ^1 1 # ^ff"I- -£ 3°fl 5LA]s] TFT ^^(30)^ 7flo]B 2} 

*1(50H <?]7}^ a^, A] 2 % *Iff-» TFT ^iS(30)^ ^91(60)^} 
9l7}S}^ ^ ^ A] 3 % #^-» 51 6ofl 51*1^ ^&|^B] ^^(100)^ -^-f- 
^(120 HI <el7]-^ ^^4. 

<388> % = o. £# o]-g-*>a} TflolB ^o](50)^l ^17>^ *fl 1 # *l^Kr TlHH. 

2^(50)^ 7-]-%Hl ^crj 1 # 1HH?1^. °H , 4 1 # 3 

olSL 2 7fl2] TflolH ^^(50)^1 7>^fl^7lM- Tfloje s}-o] (50H 

^ ^4. °l°fl, *ll 1 # H7l^r 51 3<H1 51 H^l^i 

(40)2] ^^(48)^- A}7l7lo]l ffsftf «H, ^ H^fl^liEi(40)^ 

^^#(48)# 4^*>^1 ^ ^^1" 
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<389> % -ft-JE^ ol-g-^-o^ £ 3*fl 5.*]%. $}o]tf sj-o} ( 60 )o]] cl7^ ^ 2 % 

#^fHr cflo]Bl 5^(60)5} Sl^H *fl 2 ^ lHM?m. o^, 

2 % 2 7flB] tiHEi S}-°1(60W f^H 7}8fl^7m ^M-^ HH^i 

^^(eo)^ 1 ?]: ^€ t $14. *11 2 # 1^3 *ll 1 # 

tq-ni- B^*)^(40)£) :£-=?-( 44 H ^7>^4. ojufl, *fl 2 # #ff-Tr 3]^ 

<390> ^- ^ -fr^l- o]-g-^H £ 6 oj] ^^(100)^ ^ ^ 

(120)oll °j7m *ll 3 # ^iHr ^(120)5] JH-fJ-^: ^%H1 i^SM *H 3 # 

<391> olnfl, i # ^<y.^. ^olH e1-^l(50), A 2 # 5.^- HH^i 2^<y 

(60) ^ *1] 3 % W ^(120 H ^Hl <?17>^-jO S m| lcd ifl 

^fofl afl^l^ tifl^o] ^^^cf. 

<392> olufl, LCD *1] 1 3.7)^(10)^^ ^^^^12 2.71^(80)* 

^*Kr «fl<I°l ofl^ ^ ^ 2 £71^(80)^- ^ 31 

<393> ojnfl, LCD HL^ 3l^B Q^^K^H} 

420). 

<394> LCD &$]s£2) ^ 1:^^ ^ARr LCD ^-i^.^ ^tf-i- CCD 

c^tg^ t> ^o]Ell- o]-§-s:}a| ^^cK^l 430). 
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<395> °1<>H, CCD 7H14 2)*}<q ^ *^<>1 LCD ^1 f t 

^oflxr 1-^ LCD ^ « "K 1 ^€4. 

<396> o]^ a]^^ LCD #3) 4-§- LCD 6 <J=# £ 1:%= 

^*Rr ?J£r 1 2.71 #(10) ^ ^ 2 2.71^(80)^.5.^ LCD ^« ^ 

^^}7l oj^ofl oj:^. LCD ^##* ^^>7l ^°14. 

<397> <til^# LCD ^ V ^> 

<398> £ 3i^- « 0 >^2.S. LCD ^€^r ^HRr #*1^1 7fl^2o]cf. 

<399> £ 31* , Hl^^ LCD ^flil ^1(380)^ wfl^li -g-*)l(390), 

# 917} ^1(400), cl^#3M ^^-^1(410), ^^Ei(420) ^ *\}°] -ft 

^(430)* £^-tb^. 

<400> aflol^ (390)ofl^ LCD ^€ *fl 1 5.71 #(10) ^ *ll 2 3.7} 

#(80)J15. ^# 7l#°l ^ ^ ojs^ €4. 

<40i> # o] 7 > ^1(400) fe- 4*1 *ll 1 % 917} ^1(402), *fl 2 % # 

•3" Si 7} #*1(404) ^ *)1 3 # ^7> (406)3. ^#4. 

<402> ^ i % o]7> #*l(4Q2)fe 2 3<>fl 2*1 € LCD #3 43 ^^- < ?I TFT # 

fl-t^ TflolB 5KK50H1 1 % ^^-(402a)-i- Sl7j-*H ^ v B$*l^ 

El (40)3 ^^#(48)* €~£r Al^rf. olxrfl, *fl 1 # ol 7 } #*l(402)fe 1 

7B^ TflolB 5^^1(50)^1 1 # *1<?M: <y7H>7li4 *H2 2 7fl£] TflojH 
(50H *fl 1 % ^l7>*!-cf. 
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<403> *g 2 # ^17> #*1(404)^ £ 3^1 LCD &$\Qe] TFT <2 

o^ofl if-^ cflolEi &K1(60H Xl 2 # ^tf-g- ^HM, E^^iEl 

(40)2] ^^-(44)^1 ^11 2 f ^11 2 f ^-8: X] 

°1H 2}<y(50)<^l ^l7>^ X] 1 # #<?H1 «^ H^l^UO)^ 

^(46)# ^-fr^H ^ ^^-(70)^.5. ^]7>^cf. 
<404> Xl 3 # ^ ^l7V #*l(406)fe £ 6o]} £A]^ LCD ^-t^ 

Ei ^ #^-(120H Xl 3 # W^tf. ^-f- ^^-(120)^5. ^1 

7}€ XI 3 # ^ Sl-ii *}q-(70)A3. <^7>^ ^ 2 % LCD ^^<>ll 

<405> LCD ^4*Rr ^"#^1 S^S, Xl 1^*1 

XI 3 % 9l7\ tifll^ #3HH LCD ^ # 

<406> cli#eflo] ^^-^1(410)^ LCD ^ #31* °J^«" ^ 

SiJE^- X) 1 5.71^(10)^^ ^ Xl 2 S.7l^r(80)# -f-4*Hr ^£-3. 

q^l-^ol #(411)^ 

<407> c]«|B|(420)fe ^#3H 3Hg~g-#*l(410)°ll*l #^*H XI 1 £71^(10), 

ofl^g 5J ^ 2 £.71 #(80)^8: flliB <3#(412)-g- ^£1(420)^ 

o}^£_n. t^^I^ €^rW. ^^(420)^ tfl^B <3#(412)* 
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<408> ^}o] o.^(430)^ c]i#eflol #^g-#*l(410) ^ % ^ 91?} #*1(400) 

ofl o]sH LCD ^HH^l ulJa^H 

<409> £ 30 SL^r £ 3H £*m LCD #31 'I ^-^1 ofl £l*H LCD # 

Ir^o] ^S^, ^ ^-Efl£ Afl^^ ^^HH 

^ 5E^=r ^-g- tfl*Hl ^1*H ^ Sfj 7l# ^ LCD 

-¥-^m 
<4io> <^^^r Jf3|- ^w)> 

<411> £ 32^ S^tb ^ A i*)^ £*1^ 7fl^io]cf. 

<412> £ 321- #2:^, ^ ^1(440)^ afl^li -=-31(450), ^| l^f 

# ^ £#(460), 31 2 ^ Hi- (470), 31 1 £#(480), 31 2 

*V#^ £#(490), 31 1 12 a]h £#(500) ^ ^)] 2 £3l a]h iB^ 

£#(510)# 

<4i3> afloli s.^(450)^ ^1 l «-3)- £-1(460), 31 2 £# 

(470), 31 1 £#(480), 31 2 °>#^ 2.1- (490), 31 1 £Jl iB^ £# 

(500), 31 2 £2 iE^ £#(510) <3 ^I^tt 31^^. 

<414> wfloli ^-31(450)^ oj^UHs. ^^-^31 ^ ^Kg- ^cf. olnfl, wflo] 

i -g- 31 (450) ^ ^]7} Z\ hJ-^o. £ 32 ofl >§o}^ «].<4 ^-o] x nKK ^°17V # 
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<4i5> aflol^ -§-4l(450Hl^r S^7l^r 3.cK520)7> e] -g*l€t}. S^7l^r Sc) 

(520)^ 3M LCD ^€ ^HH ^/^f^l 2 

<4i6> ^ t yflo]^ -g-4l(450HlTr 2:^ 7l^r ^^(520)^ <>13€ ^-ofl 4j i 

% 3.^(530) ^ 41 2 SC](540)7> Y « 0 Vi &°-5. M-^}41 Hfl 

<4i?> 4} i Scl (530)^1^ S^7l^ 37l^ cfl-f-t!: H7]» ^JL, 

TFT ^MMtt *l] 1 *fl 3.^ 

<4i8> £ 33£r ^tb ^ -g«H A >-§-5]^ 1 

<4i9> £ 33^- ^-S^, 41 1 €#(534)£- 41 1 wflo]^ ^-§-(531), 41 1 

^#^(532) ^ ^1 1 11 a1h(533)S ^^4. 

<420> o]<4 ^aHIs, 41 1 ^^(534)^ 7)3&2\ 3.7] ^ 

^1 ^^Kr 3 7>^-§>4. ofll- 71^1 LCD #^1fi°l 3 >2 ^ 

^ ^Hfls. «fl*]E|&-i- 1 41 1 €^(534)<Hlfe 3 7flsl ^1 l ^^(532) 

°1 ^37H1 3.711- ^-TlM-, 2 7fl£l 41 1 ^##(532)°1 $>$^ oi 

A. 

<42i> 41 2 ^(540)^ S^7l^Sl 3.7}2\- cfl-^t!: 3711- #aL S 

^71^21 ^ei^Ei ^^oll ^Mj-Sjif- 41 2 ASM- ^#(544)°1 4^ nH ^ € 
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<422> o)9\- tf-E- ^Alofls., A 2 ^<=K544)£- 2:^ 7l^ H71UL4 

^-Tfl <« l"^ 7l^ofl LCD 3 >2 ^1 ^BflS afl*l£)& 

# afl, ^] 2 ^(544)-^ 3 7fl^ 2 ^^(542)o] ^l-^S^H ^ 

H7l# ^-TlM-, 2 7fl^ *j) 2 £##(542)°! *}#^S]7H 3.711- £±= 

<423> £ 34^ ^°\) <^ ^ ^Hl A>-g-£}^ 2 €^ 

<424> £ 341- ^S^g, 2 €^(544)^ 2 «lH>i €#(541), *)1 2 

^^(542) ^^12 SLJ: (543)3. 
<425> aflo]^ -g-^l(450)# 1 Sg^Jfr 3^(530), *)1 2 

(540) ^ 7l^r 5LCi (520)^1 Aj-olofl^ ^ i nj-f-^ 2.^(480) ^ *)1 2 n}-§- 

^ 2.1r(490)ol afl^l^cf. 
<426> ^ i 2.1-(480)^r *ll 1 3^(530)3.-^ ^ 

1 ^t=Mr TFT 7fl^ ^ H7H ojnfl, ^ i 

2-#(480)£r 1 TFT 7H^5f tfl^Tfl ^1 1 3g 

#^:(532)-§; ^Tfl, *)1 1 S^(480)^ ^7}#o\) ^ 

«J-aio.s afl^]^ TFT # tb *?H1 TFT ^^MS--^ *\] 1 ^ 

^ 1 ^^(532)^- ^m^^TlM-, *V 1^ ^ TFT ^ 
^1 1 1 ^^(532)^ *>#^ ^ oi E s ^€4. 
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<427> xl 2 a>f-^ S.l-(490)^ Xl 2 (540)^-^1 ^S.^ ^ Xl 

2 TFT 3.7H °H, XI 2 2- 

l-(490)^ Xl 2 TFT 7]]^^ tfl-f-«MI Xl 2 ^##(542) 

* ^W=f. ^Xl, XI 2 ^>#^ S-^(490)£r 2:^71^1 ^1 «<H-°.5. 

«fl^l€ TFT ia*HI # tb ^rtt TFT -^^S^- Xl 2 

ofl Xl 2 31^(542)^- °>#^^i4, *V <1<H1 ^ TFT ^€^1 ^Mh^S^ Xl 
4 £^3; XI 1 ^##(542)* 4f|f ^ ^€4. 

<428> £ 35tt £ ^<Hl 21 *A%& ^ XI 1 S^ltb 7fl 

<429> xl i 5.^(480)^: XI 1 X^r 2^(481) ^ Xl 1 Y^r ^}°) 

— 2.^(486)5. 

<430> xl i 2.1-(481)^r XI 1 #3HJE.(482) ^ Xl IX ^ #31 

^ -f|-^(483)Jl3. ^^4. XI 1 m l-3HJ=(482)^r TFT ^€ # X 
^ ^21 oll^l ^l^ tfl^tf. Xl 1 X^ ^ -f}-^(483)£r XI 1 X^ 

l-5l]ol^(482)l- ^-^^ XI 1 X^r l:Eflolc ( 4 8 2)7> Xl 1 ^#(534) 
^1 XI 1 ^#^(532) ^ XI 1 il AlH(533)^ ^ ^W^, «11 0 1^ 
(531)£ ^^71- *Vt]-. 

<431> £ 36^ £ t^l ^ XI 1 X-% Ir^H-E. S-l-^l 51 

^ XI 1 €3r°l 7 A^r S^lt!: 7fl^£ol^. 

108-69 



1020020078499 #^ 2003/9/6 

<432> 5. 36^ tis}^ , Xl 1 1-^1^1= HI- (48 1)^1 £l*H Xl 1 €^ ^ 

#(534)^1 X ^ fH^S.^ tlW. 
<433> Xl i Y ^ 2^(486)^ Xl 1 2.(484) ^ Xl 1 Y# #31 

o]^ ^-g- -H-^ (485)^.5. ^^^4. *11 1 #31*12(484)^ TFT # Y 

^ ^1^1 cfl^V^. *11 1 Y^r #3M2 ^ -ftbK485)£- Xl 1 Y^ 

#efl o) c(484)l- *(| 1 Y^r #3H2(484)7> Xl 1 ^(534) 

^1 Xl 1 ^1^-^(532) Xl 2 iLJL AlH(533)^ sfl^f-H. ^ilS. ^3. ^SKa, 

Hflol^ ^#(541)^ ^7} %&*\^ ^4. 
<434> £ 37^ ^ Xl 1 Y^ #3l°l2 2-1: ofl ^ 

*H Xl 2 *}#^ 7fl^Ho)cf. 

<435> £ 37^- t^}^ , Xl l #efl°l-E. ^(486)^1 SJSH Xl 1 Q 

m ^H^S ^^-€4. ^WQ *)1 1 #3H2 2.^(481) 51 1 1Y^ 

#3H2 2.^(486)^1 *H 1 ^^:(534)-2.S^-E.i Xl l ^^(532) 

^Sl€4. Xl 1 ^#(534)2.5.^ XI 1 ^^(532)# 

*H 1 ^^( 532a) 51- ^^>7lS 
<436> xl i n>#^ 2.-^(480) ^ Xl 2 4f"^ 21" (490)^ -g-^ £^-2. 

5. Xl 2 2.^(490)^1 ^^>7lS. 

<437> nflol^ -g. XI (450) ^ XI 1 2^(480) ^ Xl 2 2^(490)^ 

<?1^*V ^o\)^ ^} i ^^-(534) ^ XI 2 ^^(544)^.S.-¥-Ei n}*^ 
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£ Xl 1 12 *1B(533) ^ Xl 2 a]B(544)« Xl^Hr Xl 1 A lB i 

2.1-(500) ^ Xl 2 II AlB 2.f-(510)°l ufl*l^th 

<438> 5. 38^ £ 1^X1 ^ £W ^ti]^ A i t^Ji A]B iB^ 

£*ltr 7fl^2<X4. 

<439> £ 38# %^s->^ , X| 1 SL3: a]e ae^ 2^ (500) -8: XI 1 ">#^ 2-1" 

(480)X1 Sl*}<X XI 1 ^#(534)^5.^ XI 1 ^^(532a)^ a 

XI 1 ill Al3(533 a )-i. XlTlW. 

<440> »} i iLJr a]b iS^ 2-l-(500)^r ^^-fr ^ tH (picker ;501) 

^ ^ 2-l-(503) B^-*>q-. 

<44i> s\f] ^ 2.1-(503)^r 2)^(501)1- X] 1 ^^(532a)^ JL^Xl *f 

^€ XI 1 II AlH(533a) <3-^-£Hl^. 

<442> jx)^(5oi)^ ^1 i ii AlB(533a)^| ^<£°.g. l-^tH}. °1 A o v ^fl 

oflx4 3X)7l 2.^(503)£- cfA] wj-^ o_5. ^l^^cf. ojnfl, 2)^(501)^ Xl 1 

JiJ: ^lH(533a)^ ^ V ^<X XI 1 ill ^lB(533a) ^ Xl 1 ^^(532a) 

^av^^cf #^,^1 is AlH(533a)^r ^^^1 ^ i ^#:&(532a)-° 5. 

<443> *fl i ^ 3i AlB(533a)7> Xl^.2-5.*! ^£ Xl 1 ^^(532a)^r LCD # 

<^o} XFT #3ll|Xl «.3Vol 7>^tf)^liX-. 
<444> ^ 2 iE^ 2^-8: Xl 1 iLiL a]h iB^ 21:^ -§-<Htr n 1 ^ 
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<445> 2 322] 560,570^ 1 

*H 2 3^tt ^1^]^. ^1(560,570)^ 1, *fl 2 .S. 

JL a]B7> iH^ ^^.5.^ ^-^-S 2#€ ^ 1, 2 TFT 

<446> ^ t ?\) l «-aV 2^(460) ^ 2 ^ 21; (470)^ tilM 

2: -§-*il(450Hl #°o v -¥-^<H] Y ^ «<KK<15. 14^*1 
<447> 1 jg^jft 2.1- (460) ^ *ll 2 ^^-^r 2l-(470)-& 1, ^1 2 

^(534, 544) ^ 2:^71^0] ^-^^s. ^4, 
<448> £ 39^ a. M^ofl Jf*}- ^ul^ ^1 1 ^ 21-g- 2 a] 

7^2^. 

<449> 2 391- ^2^3, *fl 1 ^ 21r(460)^r 1 2^71^; JL^ 

o-^(461) ^ ^ 1 ^ ^ (466) SL3. ^€4. 

<450> ^1 1 2:^7]^: Jl^ -H-^(461)^r 2^71^(85)4 JL^Hr . 

1 2^7^ Jl^ -^-^(461)^ t^X\ 1 2^7l# JL^ #eflo]H(462) ^ ^ 1 
2^7^ *^ -£-^(463)iL5. ^€4. 
<45i> *fl i 2:^71^ JL^ #eflolB(462)<Hl^ z\) 1 ^-§-^(462a) <>1 

<452> 1 2^71^ ^ -8-^(463)-^ afl 1 ^ nfl^(463a) ^ *fl 1 

^#*l(463b)5. ^^nf. *ll 1 ^ *M(463a)^ 1 *H 1 2^71^ 

Jl^ #3HB(462H1 *fl 1 3~§-^(462a)4| ^^i, *H 1 ^ 
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X] 2 3°f^r Xl 1 ^^-^l(463b)ofl ^€4. XI 1 

(463bW ^I^H ^l^^l 2:^71^(85)^: Xl 1 2:^71^ JL^ f- 

3l°lB(462Hl ^JI^Xl Jl^^Cf. 

<453> *\) i «-a}- -j^(466)£- a|) 1 7><y- #5flo]H(468) ^ *1] 1 ^ 

7><y- ^ 2.f-(467)3L 

<454> ^ i sg-^ 7]-^ €^HH ^ 5L^(467)^ *11 1 7><a- 

(468)1- ^-^^1^ Xl 1 €#(534)^1 *\] 1 11 ^H7> iH^ € Xl 

1 ^#^r(532a)^§: TFT ^^2] &^ofl ^^M^. Xl 1 ^ 

(534)^ aflo]^ ^f-(531)CLijL^-Ei XI 1 ^##(532a)£- ^-E^H TFT ^ 

^"H^tt XI 1 ^MMa^. 

<455> *j| 2 ^ -f^(470)£r XI 1 ^ -^(460)^ 

<456> ^ i a-aj- -fr^(460) ^ XI 2 Jf^- ^(470)^ j=l 

^ ^1(580)7} uH ^^l^cf. ^ ^1(580)^ Xl 1 ^ -f^(460)*lH 

XI 1 #%#o] w-a}-^ ^ 3^ ^e^Ei ^iHl ^ 2 ^^o] «. 

<457> S^7l^ TFT ^ H ^ ^^^E^ ^ ^ofl ^] 1 ^ Xl 2 

ol S.^ Jf^^, ^1^^ ^^l 2^ 7l^r# 2:^71^ <>iSc-K590) 

5- °H, S^7l^r #3.^ (590)^ 2 7fl7> ^^t}. 
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<458> ^«-<g £ %2^t>\t&, S^7l^ TFT A] 1 ^ 

E) *fl 2 S-if- -f-^ #*W*1, 2i^7}^d\] tg^Q LCD ^ 

^ t>l^# o.^ ^-el 7l^r# ^#*Rr 3H*1 a J y o v 

500). 

<459> 2:^ ^s.S.-fEi 7fl^s}-^ LCD °1 LCD sfl^lel- ^^^>7lS. 

<460> LCD sfl^oll^ ^^H^ EflojH ^fli^M sfl^x) ^ LCD 3fl^# ^"^I7l7l 

W ^^sL^o) ^s)o] LCD sfl^ ^^#^7]- ^2^4(^1 600). 
<46i> LCD sfl^ <H^#5H*r ^*Rr *?eHH c^^^-^ 7 > ^5)0] o*^ 

<462> oj^-ollAi ^Ml§>7fl -g^tt «H1 £ #^^r 1 7flS) LCD ^ 

^ ^ S^7l^r ^ S^7l^l £#^>*1 ^ LCD #^€-a- 2^7l# 

^-S^-El ^-^^H LCD 33m* LCD sfl^l ^ ii*l*H ^ 

S^l^ll- ^l^H *fl^ 3.71] 7fl*I*Kr a sl-l- ^cf. 

<463> a*V, ^ LCD TFT ^€ ^ *1 

^# o. s 6fl^^ afl^r ^ ^sfl ^ofl ^ *4N 

^12 ^ ^ ^ afl^ ^H3* 3.711 %H^1 7) ^ 5.321-1- SHrt}. 
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<464> g:^, ^ » e ^^ 2:^7^0)1 LCD ^fl ^ 7fl 13^-71 LCD 

<465> St!-, ^£ 2:^71^ LCD ^^Hr 3»MJ* 2:^ 
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^71 tiflol^ M.z\)d\) B^^H, LCD ^Iflol ^£ S^7l^ >j| 1 igofl 
i jg^o. ^ : 33 ^ ^cjo.S.^-Ei nV-p-^Hr XI 1 ^>#^ S- 

"ST. 

#7l yfloli -g-XH ^Xl^M, -*7l XI l ^^hi- m^- SUxr ^ l *1 

^-7] tifloli -S-XH1 Hfl^S]^, ^>7l XI 1 ^^AlB7> € ^71 XI 1 

^-71 xi i JMM^lfe xi i ^« ^ s-^-i- s#*Kr 3* ^ 

2] 

XI 1 %H1 $X*\*\. wflol^ s-xi ^ ^-71 XI 1 "}#*J £t ^ ^71 XI 

7l 2:^71^ «V^Al7l7l W XI 1 5.1^1 C] ^£-3. 

3] 

XI 1 *cMl $1<H>H , A oM tiflo}i -g-xH^r ^71 xi 1 s-l-s. ^71 xi 

1 XI 1 5-^7} C| S-^^-S. *}^r 
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7] S^7l^ S^7l^ S.K\7\ v\ ^1^ Tj-g- IRJiLig. *Kr £ 

^ -£«1. 
[^T^ 5] 

*fl 1 ^1 A o v 7l Hfloli ^-*Wfe ^-71 ^ 1 

[^T^ 6] 

711 1 *M 9X°]*\, ^7} Tfl 1 *W3 5-1-8: ^71 2fl 1 ^-fr X^ 

^^}7l *11 1 l:eflol= H.- ^ ^. 7l ^ x ^ ^o] 

7] 

*ll 6 %H1 £MH , 7^1 1 X^ 1-511 oli= 3.^ ^1 1 X^r #511 ol^ ^ 

-SM ^11 1 X^r Ireflol^i- <y-cf^A]7l^ 711 1 X^r 1-511 ol^ ^ ^-^-i; S.^f>\ 
-H, ^ 1 1-511 o]c s_^.o. ^ ! Y ^ l-5llolc > a o v 7 i ^ ! Y ^ l-^Hc-g. 

^-^Al 7l^ 711 1 Y^ l5flol= ^ -O^^- ^f-^ ^ ^1C S ^ 5g 

^ 
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8] 

A 7 %H1 91°]*], #7l a« 1 X^r «Mi=. #7] A 1 l-efl°l^^ Q 
°lfe #7l *fl 1 ofl^l z^o]^ ^ ^S}- 

9] 

7 %H1 9X°]*\, l x^r !-3M = , #7l A l 1-3M = 3] z] 

#7l 1 #%&2H ofl^l ^O] ^.Cf g-J7 # 7 ] ^1 1 Jg^^ 6)1*1 

10] 

all 1 %H] 91°]*], #7} A] 1 11 iH^ ^^ o 0-°l ^^s)^ 

*H 1 ^M, ^"71 1 3*M* #71 *fl 1 iLJL AlH ^JLS ^-4^ ^^>7l ^ 
HI 

*H 1 5^*1, ^71 1 5g ^ #7l S^7l^* Jl^^l- 

^1 1 2^7l# Jl^ -B-^ ^ #7l *U 1 ill AlH7> € ^"71 *)1 1 ^ 

#71 LCD ^^^11 ^f^TT *fl 1 ^ -fr^-fr ^ 

IQtt 12] 

A 11 %H1 5^*1, #71 1 -H^ #71 S^7l^ JL^ 

^>7l ^ ^711^1 &^o] 1 S^7l^ Jl^ #71 S^7l 
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13] 

A] 12 tg-bfl olo^A-], ^- 7 1 *q l ^^71^: ^> -B-^^r ^"71 ^| 1 

^^5L)^ Til 1 «M, Tfl 1 *H 1 ^l^U ^3 

14] 

Til 11 %H1 Sa«H^. Til 1 ^ -fr^ Til 1 -*7l LCD 

7>^^ Til 1 7>«y 3? 4 V 7l Til 1 7><y- 

€3HB» ^-g-^l 7m t|1 1 7}^" ^ £tt S^Rr 3^8- 

I^t 1 * 15] 

Til 1 %H1 #7} S^7l^ofl^- « ^BflS. ^-71 LCD #3^1 

£)JL, ^-71 Til 1 *fl 1 €^ A o V 7l S^^^ofl ^ LCD 

Cf^l^o) ^o) 7fl >^ £ - <go] 7 fl^cflS. ^-71 Til 1 ^f-^Kr ^ * 

16] 

Til l *oHl A o v 7l -h.*^ Aj-7i *j| i p>#^ q^s] Wfl 

^51°!, LCD #^>t°l SfM^Sj *fl 2 ^oil -JjLaj-s]^ afl 2 £#^-§: *fl 

2 ^^S^-El ^--p^sHr Til 2 £1-; 
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#7i wiHi -g^l^l #7l *il l 25: *1H 2.1-4 yfl^l 5 ! 

^, #71 ^1 2 ^Jfc-fe °l^r *fl 2 USAlH* iS^ *>fe *f| 2 liLJL *1H 

ii^ at; £ 

#71 tifloli S.^ol ^ 1 JjLSJ- fi^ofl tifl *1 #7l ^ 2 iLM 

H7> iHf € #7l *11 2 ^W-g- #71 ^1 2 ^°11 -¥-3V^ *fl 2 ^ 
2f-# S^*Hr ^-8: ^H322 «Hf 43" ^al, 

17] 

*fl 16 %H1 5^1, ^71 tiflol^ ^ #71 *fl 2 o>#^ 2.1- ^ #71 
*ll 2 2JL AlB iB^ 21- Sl A>ol oi] ^ #71 2 ^.SAlB7> #^-8: ^21=- 

#7l 2:^71^ tiJ-^^71 *j| 2 21-01 Dl 3* ^22 

18] 

*ll 16 %H1 Sl^H, A o v 7l tiflol^ =-*lHfe #71 *ll 2 ^>#^ 21-S #7l 
*ll 2 ^-^-*>7l ^ *ll 2 S.cl7> c-1 ^^1^ ^-gr ^-^AS §>fe 

19] 

^1 16 #<H1 $X°]*\ , #7l Hfloli -^H^r #7l ^1 2 ^ 212. 

#7l 2:^71^ ^*>7l ^tt 2^7lt 2Cl7> CJ *i*l€ 3* ^22 ^ 
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l^Tty 20] 

21] 

*H 16 %H1 5a°H, *j| 2 ^-71 2 €^ ^ 

^}7l ^tt A 2 X^r H.1-, #71 ^ 2 Y^r 5L^>^ 

22] 

A 21 %H1 $a°H, ^"71 A 2 £f^- ^1 2 X^ l^M^- ^ 

^7} A 2 l-eiHJE.* oJ-t^o-aI?!^ A 2 X^ 1-3HJ= -R-^* 3.^*} 

JL, ^ 2 l-iS)M = S.l:^r all 2 Y^ -ir^W-EL, #7l 2 Y^ 1-eiH-ELl- 
^-cf^A] 7^ A 2 Y^ ^ -fr^ i^>fe ^-°3. 

W ^ 

23] 

A 22 %H1 #71 2 X^r #3H^ ( A 2 Y^r #3H^ ^ 
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24] 

*11 22 *oH) 5^*1, *H 2 X^r <#7] *\] 2 Y^r -|-3HlM zJ 

^lfe ^"71 *ll 2 ^^^1 ^°1 Ji4 ^ *£7] 4 2 ^H*} 

25] 

4 16 %H1 54°H, #71 2fl 2 iLi a]h iH^ 2.1-^: 

^11 2 3)71, ^-71 2 3]?m #7l ^11 2 12 *1B ^£.3. ^^>7l ^ 

[^t 1 * 26] 

2)1 16 %H1 ^^H, #71 211 2 -8-71 2:^71^ JH^*} 

^ 211 2 2i^7}& ^ ^ ^ A oM 2)1 2 ill ^1H7> iB^ € #7] 211 2 ^ 
##-8- 4 v 7l LCD #3^1 Jf^Hr 211 2 ^ -ffbi^- 5L^>^ 3^8: 

27] 

211 26 ^Hl &M*1, ^"71 aj| 2 2:^71^; JL^ -B-^^r ^1 SlM^-g- JL^ 
*>7l i?l*fl ^7fl5l ^-f^o] zg^sl ^ 2 if7l^ Jl^ #3HB, ^7) 2i^7] 
^T-i- ^^>^ 211 2 2:^71^ £^-*>fe ?A^r 
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28] 

<^^S]^ *fl 2 ^ afl^r, ^"71 ^ 2 ^ Bfl-^j <g^^ 2 
29] 

*ll 26 %H| 5^1, #7l ^ 2 ^-^ -fi-^£r ^ 2 ^^^r >8-7l LCD 

^4 7}<y-*Hfr 2 71- «^ #3HB ^ A o V 7l 2 ^#^T 7><y- 
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